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Scientific ^merinw, 

it cannot be denied that the results are so unpre- 
cedented as to lend extraordinary interest to the trials 
which have yet to be made. 
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ATMOSPHERIC RESISTANCE TO RAILROAD TRAINS. 

In our issue of July 15, of last year, we illustrated 
and commented at considerable length upon the re- 
markable speed of over sixty-two miles made by a bicy- 
clist paced by a locomotive over a mile of measured 
track. In speaking of the lessons in air-resistance 
taught by this performance, we referred to the proposal 
of Mr. F. U. Adams to sheathe a railroad train, and give 
it a cross-section similar to the shield used in this bicycle 
trial — this with a view to proving the correctness 
of his theory that atmospheric resistance could be 
greatly reduced, and the speed proportionately in- 
creased, by building a train with something of the 
wedge-shaped ends and smooth and continuous lines 
that characterize the models of steamships. 

Thanks to the enterprise of the Baltimore and Ohio 
Railroad, a full-sized train has been equipped on the 
lines suggested, and a series of trials is now being made 
under working conditions, and under a Vsysteiu of 
chronometer timings which should preclude'all possi- 
bility of error. On another page will be found an illus- 
tration of the train and an account of the trial rupjof 
forty miles between Baltimore and Washin^on. , " We 
are free to confess that, unless there basHkeen ssgBe 
error in the timing or the distances, the results are 
without a parallel, and may be taken as establishing a 
record in high-speed railroad travel. 

While it is true that forty miles has, on other occa- 
sions, been run at a higher average speed than sixty- 
four miles an hour, the record has never been made 
under such unfavorable circumstances. The present 
run was made from start to stop with one slow-down 
to twenty miles an. hour, and the line, on account of 
its grades and curvature, is not to be compared with 
the straight and level stretches of track over which 
phenomenal speeds have been hitherto attained. 

The most surprising records on this trial (which are 
such as may well strain the credulity of railroad men) 
were obtained over the 20 - l miles from Annapolis Junc- 
tion to Trinidad, which were covered at the rate of 78"6 
miles an hour. This would be a remarkable performance 
for a 57-ton engine if it were hauling a train of 170 tons 
over a level road; but when we bear in mind that the 
first 7 miles was on an up-grade of from 25 to 55 feet, to 
the mile, and that to maintain the high average the 
last 5 miles of downgrade was run at the rate ,of 102"8 
miles per hour, it is evident that some abnormal con- 
ditions must have been present to render such a feat 
possible. There is no authentic record of such s^ speed 
having been attained, even for one mile ; for although 
a speed of 112 miles an hour was claimed to have been 
made by the Empire State Express, the officials of the 
New York Central Road have rejected the record as 
being doubtful. 

It has been pointed out by Mr. Rous-Martin, who 
spends most of his. time upon the footplate of express 
engines, and is the accepted authority, on the sub- 
ject, that a liberal percentage must be deducted from 
most of the so-called record speeds of trains (particu- 
larly where the distances are a mile or less than a mile 
in length), because an error of. a very small fractiofiin 
the timing will make a very large error in the estimated 
speed per hour. We are informed by Mr. Adams that 
error was guarded against in the case of the Baltimore 
and Ohio train, by providing five timekeepers and 
taking the average of the times recorded by the stop 
watches as each station was passed. There was a close 
agreement between the watches as to the time occupied 
in running from Alexander Junction to Trinidad, and 
if the distance is, as stated, exactly five miles, the re- 
cord of over 100 miles an hour must be taken as estab- 
lished. 

The results of this most interesting experiment are 
not so surprising, if we bear in mind what the wind- 
shield has done for the bicyclist. The fastest riders 
can barely cover a mile, unpaced, in two minutes; but 
with a moto-cycle to pace him a rider has made the dis- 
tance in one minute and nineteen seconds, and behind 
the more complete shelter of a locomotive and car the 
mjle has been done in fifty-seven and four-fifths sec- 
onds. It is natural to suppose that by smoothing out 
the train, as it were, and preventing the air from clos- 
ing in upon platforms and trucks, a proportionate in- 
crease of speed would be realized. At the same time 



THE TOTAL ECLIPSE OF THE SUN. 

It is safe to say that the total eclipse of the sun of 
May 28, 1900, has attracted more attention, at least in 
the United States, and been more widely observed by 
both professionals and amateurs, than any previous 
eclipse. The increasing interest in this always instruc- 
tive phenomenon and the great iinproveufenc in the 
modern instruments for taking accurate observations 
account for much of this', but the main and controlling 
reason was the convenient locality of the moon's 
shadow on the surface of the earth, generally known 
as the path of the eclipse. This path extended, in an 
almost straight line about 50 miles in width from the 
southeastern part of. Louisiana to the capes of the 
Chesapeake, passing over portions of Louisiana, 
Alabama, Georgia, North and South Caroliria and Vir- 
ginia, including New Orleans and other cities of our 
Southern States. This location of the path of the sun 
not only afforded to the inhabitants of this section of 
the country an easy opportunity to see the eclipse, but 
made excursion parties a special feature of the occa- 
sion, and the President left Washington on the dis- 
patch boat " Dolphin . " with a party in order to view 
the eclipse near Norfolk, Va. 

There was, however, nothing novel or striking in 
the general nature of the eclipse, and it resembled 
in many respects its immediate predecessors. The 
corona was very similar to those of the eclipses of 
1878 and 1889, and like them extended on one side 
of the sun in the shape of a long pointed streamer, 
and on the other side like an enormous fish tail, in the 
extreme end of which was the planet Mercury. .It has 
also been described as consisting of three principal 
streamers of about equal length, and one of about 
half the length of the other three, and of curved 
rays from the poles of the sun, which were very con- 
spicuous. Another observer says that he saw fifteen 
streamers in the north polar region of the sun, of even 
and regular structure, with bright centers. In the 
south polar region the streamers were rolling from a 
'point not near the center of the sun, but near its 1 outr- 
an d were of a finer structure, and some of them 
crossed. 

The corona was bluish green in color, and some de- 
scribed it as having a silvery hue. The solar promi- 
nences or the chromosphere, instead of the usual car- 
mine or light crimson, was remarkable for being light 
pink, which, according, to Prof. Eastman, is a very un- 
usual thing. 

One reason given for the great similarity of the co- 
rona in the eclipses of 1878, 1889 and 1900 is the fact 
that these years were all years of minimum' sun spots, 
and it is supposed to bear out the theory that a rela- 
tion exists between the sun spots, and the.corona. 

But while the corona was a beautiful and awe-inspir- 
ing sight, it was not' considered to have equaled its 
predecessors. It was "fainter than in 1878 and dimmer 
than usual; the prominent white places were entirely 
wanting and .the streamers were not quite as active as 
formerly. 



SCIENTIFIC TRANSLATION. 

Glancing over the list of scientific books which are 
published each year in ever increasing numbers,, one 
finds that not a few of them are translations of Ger- 
man and French works, which have been deemed of 
sufficient importance and value to warrant a reissue in 
England or the United States. The introduction to 
EngHiSh-|D,eaking scientists of works whose writers are 
respected as authorities is undeniably praiseworthy ; 
buj; rne ragged English in which the thoughts of these 
foreign authors liave been clothed must give us pause 
and.cause us toreflect whether en gineers and chemists 
would not do well to brush up their German and 
French, mildewed, by'long disuse, and to read in their 
undefined native language those works which are now 
presented in uncouth dress. 

The- translation of a scientific treatise is both more 
difficult c and more, readily accomplished than the trans- 
lation of. a- novel-qr .essay; more difficult because it re- 
quires in addition to^a mastery of two languages, a 
reasonably thorough knowledge, of the subject under 
discussion ; more readily accomplished because ele- 
gance , of expression must give place to accuracy of 
translation. Indeed, exactness is the prime requisite 
of a rendering of a foreign scientific work. 

But sometimes it happens that a scientific writer is 
not only a man of thought, but also a man pf con- 
siderable literary ability, who clothes his thought in 
phrases and sentences artistically formed and grouped. 
The translation of the writings of such a man, ceases 
to be merely an intellectual task ; it becomes an under- 
taking in which the feelingand good taste of the trans- 
lator are called into requisition to reproduce as faith- 
fully as possible the style as well as the intellectual 
traits of the original. A Frenchman, who would con- 
strue into his mother-tongue the lectures of Huxley 
and Tyndall, would seek to convey in .lis version 
something more than the mere thought of his original. 



He would endeavor to reflect the style as well — not 
that lie would ever fully succeed, for the idiomatic 
grace of one language can never find an exact coun- 
terpart in another ; but he would deem it necessary to 
convey to his readers something of the color, the 
music, and the suggestiveness of the English work. 
In short, he would attempt to reproduce the man, even 
to his mannerisms, as well as the thought of the man. 

That most scientific translators fail to catch the 
style of the foreign author is too often due to a defi- 
cient knowledge of their own language. A well-known 
and most successful translator of novels, a woman who 
has presented to Americans many of the most popular 
works of German fiction, once remarked : " Anybody 
can find out the meaning of a French and German 
text; that is simply a matter of using a grammar and 
a dictionary. The secret of making an acceptable 
translation lies in the ability to express that meaning 
in good English." 

But granting that the dictionary is a matter of sec- 
ondary importance to the translator of novels, it can 
not be denied that it is well-nigh indispensable to the 
man who is rendering into English the works of a 
foreign scientist. As the late Master of Balliol 
was wont to say, no one is infallible, — not even the 
youngest of us. No translator can be expected to 
know the English equivalent of every foreign techni- 
cal term ; he must of necessity have recourse to a good 
lexicon in which he is sure to find reasonably accurate 
translations of technical phrases. But unfortunately 
the dictionaries at present in use are most dangerous 
things. That they are for the most part old is pardon- 
able ; but that their definitions should often be inade- 
quate and sometimes inaccurate is inexcusable. 

Few works become so quickly antiquated as scien- 
tific dictionaries. An invention frequently requires 
the coining of an entire terminology to define the new 
contrivance and its functions. The introduction of 
the phonograph and telephone, the invention of the 
steam engine and dynamo-electric machine, the dis- 
covery of the Roentgen rays, have each been the means 
of enriching our scientific vocabulary with words that 
have been immediately seized and absorbed in the 
technical speech of the *d*y. Although of new mint- 
age, these terms are as commonly used as any in ordi- 
nary mechanical parlance. Obviously the dictionary 
in which they are not contained is incomplete. And yet 
most of the purely t ephnical dictionaries are so lament- 
ably deficient in this respect that, for example, many 
of the terms used in electrical engineering for the last 
fifteen years, find no place in their pages. For this 
reason the task of the scientific translator is rendered 
doubly difficult. In order faithfully to render a scien- 
tific treatise into English he must, in a measure, be in- 
dependent of the lexicon; he must be sufficiently con- 
versant with the topic under discussion to supply, when 
his dictionary fails him, a correct translation of a term, 
and to select from a number of meanings that which 
adequately fills his needs. We shall not readily forget 
a translation of an article on a German airship, pub- 
lished in a prominent American newspaper, in which 
the German word for "car" (Gondel) was literally 
translated by " Gondola," an example either of a too 
slavish adherence to the original or a lack of judgment 
on the part of the translator. 

The habit of consulting a good technical dictionary 
is one of the means of cultivating a nice appreciation 
of distinctions in scientific synonyms. One acquires, 
moreover, an excellent understanding of the possibili- 
ties of one's mother tongue as well as a knowledge of 
its defects and of its advantages over other languages. 
The English translator will tell you that, of all 
languages, French is the most idiomatic ; German the 
least. And although he has not the blessed German 
privilege of compounding words ad libitum to meet his 
special requirements, he rejoices in that wealth of 
synonyms which enables him to render a foreign 
sentence into good Anglo-Saxon with much of its 
original vigor and idiomatic connotation, and to give 
to his translation all the marks of an English work, 
with no trace whatever of the foreign idiom.. 



THE CENTRAL LONDON TUNNEL ROAD. 
A number of details have been recently, published as 
to the new underground electric railway of London. 
This road, which is called the Central . London, com- 
mences in the city, near the Bank of England, at a 
point where the circulation is greatest; it traverses the 
city in a nearly straight line, its route following mainly 
Holborn and Oxford Street, ending at Shepherd's 
. Bush, not far from the Uxbridge Station of the Metro- 
politan; it has 12 intermediate stations. The line is 
formed of two tunnels, with metallic lining, at 80 feet 
below the street level, having an interior diameter 
of 11 feet. At the stations the tunnels are enlarged to 
20 feet diameter over a length 370 feet. Th.e stations 
are reached from above by three pits; one of these is 
18 feet in diameter, and has a spiral staircase, the two 
others, of 23 feet diameter, being each provided. with 
two electric elevators, these having a capacity of 100 
persons each. The tracks of the road are laid with 
steel rails of 100 lb. to the yard; a third rail placed in 
the center serves to bring the current for the motors. 
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The road now has 32 locomotives, and the trains are 
mads up of 7 cars, carrying 336 passengers. The weight 
of the train, without locomotive, is 105 tons, the latter 
weighing 42 tons. The average speed is 14 miles per 
hour, with stops of 20 seconds at the stations; a maxi- 
mum speed of 30 miles is allowed. The trains follow 
each other at intervals of %%. minutes, and this is re- 
duced to 2 minutes at times of greatest traffic. 

The profile of the road presents the peculiarity that 
each station occupies a level between two grades, 
ascending and descending, of 3 per cent. This gives a 
diminution of speed upon arriving, and on the other 
hand makes it easier to start the motors on leaving the 
station ; this arrangement gives a considerable economy 
of current. The central station is located at Shepherd's 
Bush, and supplies three-phase current at a tension of 
5,000 volts ; this is transformed in four sub-stations to 
continuous current at 500 volts for the motors. The 
locomotives have two trucks, each of which is pro- 
vided with two motors. The current is taken by 
rubbing contacts upon the central rail. The annual 
expenses of operation are estimated at $660,000, this 
being made on a basis of 2^ minute intervals for the 

trains. 

♦ i » » ♦ 

SMELTING PROCESS FOB ZINC OKES, 
The zinc industry has been brought prominently 
before the public by the promotion of many companies 
to operate the rich mines of the Joplin district of 
Missouri and Arkansas, a profitable state of affairs 
having resulted from the ore producers' combining and 
dictating prices to the smelters. It happens that the 
Joplin mines produce over 60 per cent of the world's 
output of zinc ores which can be reduced economically 
by present methods. From the standpoint of scientific 
smelting, zinc occupies a most unsatisfactory position. 
The reduction of its ores is accomplished by processes 
"just as clumsy as they were when Paracelsus described 
them more than three hundred years ago." Arthur 
Winslow states in an article upon the lead and zinc in- 
dustry of Missouri, that in making zinc upon a large 
scale about 25 to 30 per cent of the metal is lost, and 
thq,t it takes 3 tons of ore averaging from 45 to 50 per 
cent of zinc, 6 tons of coal, and 700 pounds of refrac- 
tory materials to yield 1 ton of zinc. The present 
methods require rich ores which are first roasted to 
transform their zinc compounds into oxide. The 
calcined ore is mixed with coal and loaded in small 
charges, into clay retorts which are placed, many 
at a time, in a special furnace. Upon heating, the 
zinc is produced and volatilized, the vapors being led 
to condensing apparatus by suitable connections with 
the retorts. This laboratory method has to be em- 
ployed because the temperature of reduction of zinc 
oxide and the boiling-point of zinc at atmospheric 
pressure differ by but a few degrees. Many endeavors 
to produce zinc, like iron, lead, and copper, in a blast- 
furnace have failed, the metal being vaporized and 
lost with the'gases as zinc dust, a mixture of zinc oxide 
and finely divided zinc. 

There exist throughout the West unlimited deposits 
of sulphureted zinc-lead ores, carrying generally a 
small amount of silver. They are cheap but refrac- 
tory. An easily available ore of this nature contains 
20 per cent lead, 30 per cent zinc, and 40 ounces of sil- 
ver per ton. At the present day these ores are utilized 
by the lead smelters. In the ordinary way of lead 
smelting rich ores are required. These being rare and 
the competition keen, the smelter has to purchase 
them at prices not only leaving no profit but mostly 
entailing actual loss. To counterbalance this loss there 
is included in the furnace charges as much of the 
cheap, refactory ores as can safely be added. Yet, in 
the present method of smelting, not only is the whole 
of the zinc lost, but its very presence causes great losses 
of lead, silver, and gold, partly due to the formation of 
flue dust and partly by the production of a viscous slag 
rich in zinc. In purchasing these ores the smelter does 
not pay for the zinc and deducts, moreover, 50 cents 
per ton from the price established by the amount of 
lead and precious metals for each per cent of zinc 
above 10. As the zinc passing into the slag renders 
them very viscous, the smelter can only add as much 
as is compatible with economy. It is not good prac- 
tice to have more than 7 per cent of zinc in the slag. 
On this basis the quantity of zinc lost in slag in the 
United States amounts to more than its total annual 
production. 

Dr. Einil E. Lungwitz, a mining engineer of consid- 
erable experience, has invented a process for the smelt- 
ing of these refractory ores and the recovery of prac- 
tically all the contained metals. It merits attention 
because it rests upon a sound, scientific foundation, 
and the facts involved have been established by careful 
experiments made in the laboratory of the Royal Poly- 
technic School of Berlin by Dr. Lungwitz and Dr. 
R. C. Schllpphaus. The process is based upon the fact 
that the boiling point of a liquid is an increasing func 
tion of the pressure. Dr. Karl Barus has determined 
the most reliable figures with regard to zinc, and states 
that in the neighborhood of atmospheric pressure, the 
temperature increment of the boiling point of zinc 
amounts to 1'5° C. for each additional centimeter of 
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mercury pressure. Briefly, Dr. Lungwitz proposes to 
smelt zinc ores in a blast furnace under pressure suffi- 
cient to keep the zinc liquid at the temperature of the 
furnace and to withdraw it in such a manner that it 
will have a temperature below its boiling point under 
atmospheric pressure when it reaches the receiving 
vessels. The objection occurs at once that bulky con- 
structions like blast furnaces do not lend themselves to 
designs involving high internal pressures. Dr. Lung- 
witz, however, is convinced that a pressure of three 
atmospheres is amply sufficient. The facts to support 
this are : The temperature of reduction of zinc oxide 
by carbon is 910° C, and the boiling point of zinc 
under one atmosphere is 930° C. Dr. Barus estimates 
the boiling point of zinc under five atmospheres pres- 
sure to be 1,500° C, a temperature known to be entirely 
out of the question for the melting of either lead or 
zinc ores or a mixture of both. The temperature of a 
slag formed in a lead stack was found by Malvern lies 
to be 1,034° 0. The melting point of diabase is not 
higher than 1,170° C, according to Dr. Barus, and no 
blast furnace could ever be run on a slag of similar 
composition. In the experiments of Dr. Lungwitz and 
Dr. Schllpphaus, a crucible supported and surrounded 
by fireclay bricks was placed in a strong cast-iron ves- 
sel provided with a bolted cover. The high tempera- 
tures needed were obtained by heating to incandes- 
cence by an electric current a platinum wire strung up 
and down through perforated rims on the inside of the 
fireclay cylinder into which the crucible fitted. Tem- 
perature measurements were made with a Le Chatelier 
thermo-couple carried in a porcelain tube dipping down 
into the top of the crucible. Pressures were obtained 
by forcing air in by a small compressor. A gage and 
safety valve were also attached. There were obtained 
in this apparatus ingots of zinc at the bottom of the 
crucible when a mixture of pure zinc oxide and carbon 
was heated under a gage pressure of 45 pounds per 
square inch to 1,150° C, a temperature some 200° C. 
above the ordinary boiling point of zinc. 

Conditions are yet more favorable in smelting the 
sulphureted zinc lead ores. ' Taking the temperature 
of lead furnace at 1,056° C, the tension of zinc vapor 
for that temperature is under two atmospheres, as 
given by the figures of Dr. Barus. In addition, lead 
and zinc alloy with avidity at red heat and the osmotic 
pressure exerted under these conditions will aid to 
prevent the ebullition of the zinc. The separation of 
these metals is most easily effected by cooling, for at 
temperatures in the neighborhood of the melting point 
of zinc (415° C), lead combines with but a few tenths 
of one per cent of zinc, no matter how carefully the 
mixture is stirred. These facts show the feasibility of 
Dr. Lung witz's process and prove that the conditions 
of operation will lie entirely within practical bounds. 

There have been experiences in smelting work which 
show that the accidental establishment of these condi- 
tions has led to the delivery of zinc in small quantities, 
when zinciferous ores have been made use of. The 
Rammelsberg smelters, in the Hartz Mountains, sold, 
forty years ago, zinc that had been tapped from 
lead blast furnaces, the quantity obtained at each tap- 
ping varying from - 5 to 5 pounds. Then an improve- 
ment called the zinc shelf was introduced to condense 
the zinc vapors, and what was obtained was found 
very rich in lead and was produced under the condi- 
tions of a reducing atmosphere, at a low temperature 
as compared with modern practice, and under a slight 
excess of pressure. The New Jersey Zinc and Iron 
Company utilize a zinciferous iron ore by first vapor- 
izing and oxidizing the zinc and then smelting the 
residues from iron. These residues contain at least 
3 per cent zinc, and it frequently happens that when 
the furnace cools off considerably and the pressure of 
the blast rises, establishing conditions favorable to the 
formation of liquid zinc, quantities of from 400 to 500 
pounds of metallic zinc have been tapped together 
with the iron. These and similar observations were 
investigated carefully by Dr. Lungwitz, and he con- 
cludes : " From these actually observed cases of 'con- 
densation of zinc in blast furnaces, under widely differ- 
ing conditions, we may conclude that the forces favor- 
able to the liquefaction of the zinc are pressure in the 
furnace and chemical affinity." 

Dr. Lungwitz has proved his case up to the point of 
actual trial in a large furnace. This will be done 
before the year is out. It is expected that no flue-dust 
will be formed during the trial, by reason of the high- 
pressure blast which will be employed. 

An interesting chemical point in connection with the 
experiments of Dr. Lungwitz and Dr. Schllpphaus in 
their laboratory furnace was the formation on differ 
ent occasions of a powder of a canary-yellow hue 
which contained by chemical analysis more zinc than 
belongs to ZnO. Pursuing the idea that this yellow 
compound might be a low oxide of zinc, they made the 
following experiments, each yielding a body perma- 
nently yellow. Zinc oxide was heated in an atmo- 
sphere of pure nitrogen ; zinc oxide was heated in 
vacuo; zinc oxide mixed with zinc dust was heated 
underpressure. The investigators concluded : "These 
experiments render it highly probable that zinc oxide 
on heating loses part of its oxygen and that the new 
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compound is stable if it is cooled in the absence of 
oxygen." The matter is being thoroughly investigated 
by Prof. v. Knorre, of the Berlin Polytechnic School. 



A NEW TELE-PHOTO LENS. 

Although the tele-photo lens has been before photo- 
graphers for about ten years it has not come into any- 
thing like general use or acquired the popularity that 
it deserves. Two causes have contributed to this : the 
general belief, derived from its name, that it is only 
adapted to photography at long distances, and the fact 
that with the tele attachment, very much longer ex- 
posures are necessary than with the normal lens with- 
out it. 

All this is now likely to be changed and the tele- 
photo lens given a fresh start, T. R. Dallmeyer having 
patented an arrangement in which the complete en- 
larging system may be as fast as the ordinary lens 
alone, and the users of hand and other small cameras 
may avoid the usual " exaggerated perspective " by 
getting at a greater distance from the foregrounds, 
and at the same time secure any desired size of image. 

The new tele attachment consists of two lenses, a 
positive and a negative, one in each end of a sliding 
tube, and placed in frohtof theordinary lens, generally 
screwed into the place of the hood. The outer or posi- 
tive lens is of the highest possible intensity, that is, of 
as large a diameter and short focus as may be con- 
venient ; the inner or negative should be of shorter 
focus than the ordinary lens, and its power should be 
at least equal to the sum of both. 

When the lenses of the tele attachment are at their 
normal distance apart, that is at a distance equal to 
the difference of their focal lengths, parallel rays inci- 
dent on the outer or convergent lens are sent converg- 
ing to the inner, the diverging, and by it transmitted 
parallel to the ordinary lens. If this has been focused 
for parallel rays, as is the case with so-called ' 'fixed 
focus" cameras, the image of the complete system will 
be formed at its focal plane, just where it would be 
without the tele attachment, but with considerable 
magnification. 

Placed more closely together, the converging rays 
from the positive lens are, by the negative, trans- 
mitted to the ordinary lens at an increased degree of 
divergence, forming a larger image, larger in propor- 
tion to the decrease of the distance, but coming to a 
focus at varying distances beyond its focal plane. 

When the elements of the tele arrangement are 
separated to distances beyond their normal, their 
action is reversed ; rays reach the ordinary lens in a 
convergent form and come to a focus within its focal 
plane ; but the intensity is considerably increased, that 
is, the system 1 now is faster than the ordinary lens 
without the tele arrangement. 

In connection with this, it may be interesting to 
know that not to Barlow, in 1834, as is generally sup- 
posed, are we indebted for the original tele-photo lens, 
but to R. P. F. Joannis Zahn, in 1686. Dr. Von Rohr 
tells The British Journal of Photography that he 
recently unearthed a book by that old scientist, in 
which he describes and illustrates "A special combina- 
tion of a concave and convex lens for producing a 
larger image," and drawing and description are as appli- 
cable to the modern tele-photographic lens as though 
they had been made yesterday ; the only difference be- 
ing that his lenses were not corrected, while those of 
the modern instrument are. 



THE LATEST DEVELOPER. 
A new developer has lately appeared which is said to 
give good results and the equal, if not superior, to hy- 
droquinone. The body which has received the name of 
adurol is a derivative of hydroquinone, and seems to 
have all the good properties of that developer, without 
its defects. It requires but a small quantity of alkali, 
and the potassium carbonate may thus be replaced by 
sodium carbonate, which is less corrosive, while the 
use of caustic alkali becomes necessary. In spite of the 
small quantity of alkali, the image comes up more 
quickly than with hydroquinone, and it is also to be 
remarked that low temperatures have no appreciable 
influence in retarding the development of the image or 
details. The principal quality of adurol is its great 
developing power, which is not equaled by hydroqui- 
none even with the use of caustic soda; it has the 
valuable property of working up to the end of the de- 
velopment without causing fog upon the plate, which 
renders it superior to many other developers in this re- 
spect. The image appears normally in about 20 sec- 
onds and the development is regular and uniform ; 
after about 4 minutes it has gained the desired inten- 
sity. The reduction of silver takes place not only in 
the strongly exposed parts, but in the details, which 
come up regularly as the development proceeds; in this 
way the final results is a plate which presents a harmo- 
nious appearance, rather soft than hard in quality. It 
is apparent that audriol may be used with shorter ex- 
posures then when hydrochinon is used, and may thus 
be of value for exposures by dim light, for rapid instan- 
taneous work, X-ray exposures, etc. Bromide of potas- 
sium is an excellent retarder for this developer, but it 
may be used in smaller proportion than usual. 
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AN IMPROVEMENT IK DBIEB8. 

An invention has been patented by Mr. John Water- 
house, a consulting engineer of 71 Broadway, Man- 
hattan, New York city, which provides a machine for 
drying meats, fruits, sand, and earthy matter contain- 
ing precious metals or stones, by the use of heated 
compressed air. 

Mr. Waterhouse employs an air-compressor which 
forces air to a receiver, water-jacketed to condense the 
moisture in the air. This dried air is passed through a 
valved pipe to a reheater in which a coiled pipe is ar- 
ranged, connected at the upper end and lower ends 
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with a boiler, so that steam is constantly received from 
and returned to the boiler. After having been heated 
in its passage about the steam-coil, the air is conducted 
through a pipe connected with a tapered tumbler. As 
shown in Figs. 2 and 3, the tumbler is provided with 
hollow journals, one of which is connected with the 
pipe leading from the reheater and the other of which 
is joined to a discharge-pipe. In the smaller end of 
the tumbler is a funnel provided with a sieve. The 
material to be dried is poured into the tumbler through 
an opening which is closed by an air-tight cover held 
firmly in place by means of levers coacting with a 
handwheel. The tumbler is rotated by a driving- 
pulley connected by a belt with an engine. The boiler 
used for supplying steam to the heating eoil drives this 
engine as well as the air-compressor. 

The dry, heated air from the reheater enters the 
tumbler, absorbs the moisture in the material to be 
dried, carries it through the funnel-screen, and into the 
discbarge-pipe. When ore-bearing sands are to be 
tried, and the moisture has been sufficiently removed, 
the earth and fine sand are blown out, leaving the 
hea.vier metal behind. The drier, it is evident, can 
be used in removing the moisture from almost every 
kind of material. 



EXPEBIMENTAL TBAIN FOB TESTING ATMO- 
SFHEBIC BESISTANCE. 

The Baltimore and Ohio Railroad Company is en- 
gaged in a series of experiments upon the atmospheric 
resistance to railroad trains, which cannot fail to throw 
considerable light upon a little understood and too 
much neglected problem. The special train of six cars 
shown in our illustration has been "sheathed" and 
otherwise altered, under the plans and directions of 
Frederick U. Adams, and on Saturday, May 26, it made 
an experimental run from Baltimore to Washington, 
which in respect of speeds attained, relative to the 
grades and curva- 
tures and the re- 
lative weight of en- 
gine to train, is the 
most remarkable on 
record. 

The Adams theory 
of train resistance 
has been explained 
and a description of 
his train given in 
previous numbers of 
the Scientific 
American. Briefly 
stated, Mr. Adams 
contends that the 
pressure of the at- 
mosphere, due to the 
speed of the train, 
constitutes the 
greatest form of re- 
sistance at all velo- 
cities exceeding forty 
miles an hour, and 
that this friction 
steadily increases as 
the square of the 
velocity. The 
sheathed train is 
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built with the view to reduce the number, of sur- 
faces and projections, such as car ends, trucks, ven- 
tilators, etc., which serve to hold the air and oppose 
the free passage of the train through the atmosphere. 
It is argued that after the locomotive has opened up a 
path, as it were, for the train, the roof and sides of 
the latter should be as smooth and continuous as pos- 
sible, with a view to reducing what might be called 
the "skin-friction" to a minimum, the train shelter- 
ing behind the engine as a bicyclist behind his pacing 
machine. The trial train is made up of six passenger 
coaches, such as are used on suburban service. They 
are provided with four-wheeled trucks, 33-inch cast 
iron wheels and 3%-inch journals — not an ideal equip- 
ment as compared with the standard six-wheeled truck, 
with 36-inch turned wheels with axles running on 4%- 
inch journals. The total weight of the train, exclusive 
of engine and tender, was 325,500 pounds. With the 
passengers carried on the Baltimore-Washington test, 
the weight of the train was about 170 tons. 

In preparation for the test all external obstructions 
have been removed from the train. The roofs of the cars 
are arched ; the windows set out flush with the sides of 
the cars ; and the sheathing is laid lengthwise instead 
of perpendicular as in other cars. The sheathing ex- 
tends down to within eight inches of the track and 
completely houses the trucks. Suitable openings per- 
mit access to the axle boxes, and a sliding door leads 
into the substructure at opposite sides of the car cen- 
ter. When the cars are coupled, two diaphragms meet 
and inclose the space between the cars, from edge to 
edge of the roof line. The platform doors consist of 
roller curtains which drop to the steps and are flush 
with the sides. Flexible spring curtains complete the 
vestibule from the roof to the bottom of the car. 
When the train is coupled, it presents the appearance 
of one long, sinuous and flexible car. The tender is 
of peculiar construction, and continues the unbroken 
line from the engine cab to the baggage car, to which 
it is vestibuled. In its entire construction the train 
complies with the varied demands of practical opera- 
tion. While the plans call for the partial sheathing 
of the locomotive, it was decided to make the first tests 
with remodeled cars only, in order to prove how far 
the existing system of car construction is responsible 
for the atmospheric resistance of trains. 

It is 40 miles from Camden Station, Baltimore, to the 
depot sheds at Washington. For two miles out of 
Baltimore the curves and switches and the city ordi- 
nances prescribe a low speed. The same is true of the 
two miles into Washington. At Relay, nine miles 
from Baltimore, there is a curved viaduct which must 
be crossed at a speed not exceeding 20 miles an hour. 
For the entire distance there is no tangent equal to 2% 
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miles in length. The road-bed is in first-class condi- 
tion, but the conditions named should prevent any 
phenomenal running. The best time which had previ- 
ously been made on this line was a few seconds 
less than 39 minutes, on which occasion the train con- 
sisted of four Pullman cars hauled by engine No. 1313, 
weight about 85 tons, carrying 190 pounds of steam, 
and rated as the" fastest and most powerful passenger 
engine belonging to the company. The time was taken 
from a running start at May Street, and very fast time 
was made through the city limits. 

The sheathed train, consisting of six cars and hauled 
by an engine weighing 57 tons, made this run in 37 
minutes and 30 seconds. One mile was made in 40 
seconds, and two miles in 81 seconds. From Beltville 
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JONES' PLOW. 

to College, a distance of 4J^ miles, the time was 3 minutes 
and 10 seconds, a sustained speed of 85 miles an hour. 
By far the most remarkable run, however, was from 
Annapolis Junction to Trinidad, a distance of 20 1 
miles in 15 minutes and 20 seconds, at an average speed 
of 78 6 miles an hour. The first seven miles of this run 
was up a grade of from 25 to 55 feet to the mile, and it 
was covered in a fraction over 6 minutes ; while the 
last 5 miles on the down grade from Alexander Junc- 
tion to Trinidad was covered in 2 minutes and 55 
seconds, a speed of 102'8 miles an hour. The locomo- 
tive has cylinders 20x24, with four coupled 78-inch 
drivers. The boiler carried 165 pounds of steam. With 
ordinary firing the steam never dropped below 160 
pounds during the entire run. 

# « > » 

NEW PLOW ATTACHMENT. 
To prevent, a plow from jumping out of a furrow, 
Mr. John E. Jones, of North Bridgewater, N. Y., has 
devised the attachment pictured in the accompanying 
engraving. The attachment comprises a frame having 
two U-shaped side pieces, the forward arms of which 
are pivoted to the plow-beam, and the. rear ends of 
which engage and slide against the sides of the beam. 
A roller is journaled in these side-pieces. A frame is 
mounted to swing on the rear portion of the plow- 
beam, and is likewise provided with a roller. The two 
frames are simultaneously operated by'a draw-bar con- 
nected with the frames in the manner shown. A shift- 
ing-lever is pivoted to the draw-bar and to the plow- 
beam to lower the rollers by hand. 

The rear rollerfollows the bottom of the furrow, thus 
affording more leverage and solidity to the rear end of 
the plow than usual, and preventing any tendency of 
the share to jump when the point strikes an obstruc- 
tion. But should the plow by any means become dis- 
placed, the draft-team is merely backed so that the 
draw-bar is spring-pressed and pushed to the rear, 

whereby both rollers 
are lowered, as 
shown in our small 
diagram ; it is there- 
fore -unnecessary to 
pull the plow back 
by hand. When it 
is desired to draw 
the implement along 
without plowing, the 
rollers are lowered 
by means of the shift- 
ing-lever. The 
depth of the furrow 
can be regulated by 
means of the shift- 
ing-lever and by- 
adjusting the front 
end of the draw- 
bar. 

The pole is con- 
nected with the 
draw-bar by a uni- 
versal join t\ The 
inventor has sub- 
jected his plow to 
very severe tests, 
with gratifying re- 
sults. 
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THE MANUFACTURE 07 SALT. 

Conspicuous among the natural re- 
sources of the State of Michigan are the 
forests which cover a considerable extent 
of its surface and the large deposits of 
salt which underlie a great portion of its 
area. In the vicinity of Manistee, where 
the "salt blocks'' which form the subject 
of the present article are located, this de- 
posit consists of a stratum of rock salt, 
which is from 25 to 30 feet in thickness, 
and lies some 2,000 feet below the surface. 
Salt blocks are usually built in connec- 
tion with, sawmill plants, with a view to 
making use of the refuse as fuel ; and for 
this reason the city of Manistee has of 
late years become such a large producer 
of salt that about half of all this corn- 
mod ity manufactured in the State is made 
at that point. 

As soon as the site of a well has been 
selected, a cellar is excavated and planked 
up and a derrick, usually about 80 feet 
high, is erected and the work of driving 
commences. The first operation is to sink a section of 
10-inch pipe, by means of a sand pump, to a depth of 
about 400 feet, from which point the well is continued 
by inserting an 8-inch pipe within the 10-inch pipe and 
driving it down to the rock formation, the 8-inch pipe 
extending from the rock up through the 10-inch pipe 
to the surface of the ground. From the rock forma- 
tion down, the rock is drilled without any pipe casing, 
except through such portions as are liable to cave. 
Salt well No. 5 of the Buckley & Douglas Company's 
plant at Manistee, which 
is described in the present 
article, is fairly typical 
of the wells in this 
vicinity. The 10-inch pipe 
reaches to a depth of 400 
feet, the 8-inch pipe to a 
depth of 616 feet, where 
the rock formation is en- 
countered. Thebedofrock 
salt, which is 30 feet in 
thickness, reaches to a 
depth of 1,985 feet, making 
a total depth of 2,015 feet. 
The yield pumped from 
this well amounts to from 
2,000 to 2,400 barrels of 
brine in twenty-four hours. 
The same engine, shaft and 
walking beam used in put- 
ting down the wells of this 
company were formerly 
utilized to do the pump- 
ing, which was accom- 
plished by sucker rods ex- 
tending down the casing 
to the pump cylinder in 
the well pipe. Of late years 
the air-lift system has been 
adopted with such good 
results that 100 per cent 
more brine is now forced 
from a well by air than 
could be raised by the 
old method. The accom- 
panying diagrams and photographs represent the salt 
block of the Buckley & Douglas Lumber Company, 
Manistee, Mich., whose plant is taken as thoroughly 
representative of the modern state of the art. As the 
brine is pumped from the well, it is delivered to the 
storage cisterns, from which it falls by gravity to the 
settlers, and from the settlers to the grainers. In the 
settlers it is heated to a temperature of about 170° F. 
Upon being allowed to cool, the gypsum, which, if it 
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were not removed, would form a coating on the steam 
pipes in the grainers, is precipitated, and as soon as 
precipitation is completed the brine is drawn to a long 
box running across the head ends of the grainers, and 
from the box it is fed to the grainers as required. The 
latter are long, shallow tanks, near the bottom of 
which, and extending throughout their full length, is 
a series of steam pipes. The brine being admitted to 
the grainers, the steam is turned on, the liquor 
soon acquires a high temperature, and rapid evapora- 
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tion takes place. To assist the precipitation of the 
grains of salt, the surface of the brine is agitated at 
frequent intervals by means of a series of paddles 
which are operated by a lever at the end of the grainer. 
The salt accumulates at the bottom, until in the course 
of twenty-four hours there will be a layer from 6 to 
8 inches deep. The salt is- lifted from the grainer by 
means of long-handled, perforated shovels, and is de- 
posited on the runway. As soon as it is thoroughly 
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drained, it is shoveled into carts, run out 
over the storage bin, and dumped. 

The plant under consideration consists 
of five wells, three cisterns each 18 feet 
wide by 100 feet long and 8 feet deep, and 
six settlers 12 feet wide, 175 feet long, and 8 
feet deep, capable of holding about 24,000 
barrels. When these cisterns and settlers 
are all full, they hold enough brine to 
manufacture over 10,000 barrels of salt. 

Part of the salt manufactured in this 
plant is made by the vacuum-pan pro- 
cess, for which purpose two pans are in 
use. The general arrangement of this 
plant is shown in the accompanying line 
drawings. The pan itself has a diameter 
of 11 feet at the steam-belt, B, and stands 
about 50 feet in height. The steam belt 
consists of two copper heads connected 
by 1,100 copper tubes D% inches in diam- 
eter and about 4 feet 6 inches in length. 
There is also a large central tube which 
is about 3 feet in internal diameter. Below 
the steam belt the pan tapers to a pipe 12 
inches in diameter that leads to the foot of an end- 
less-belt elevator, which carries the salt up to the stor- 
age bin, V. Above the steam belt the pan enlarges to a 
diameter of about 15 feet and then contracts to form a 
4-foot elbow, which enters the condensing chamber. 
The water for the condensing chamber enters at the 
top of the same, falls upon the spray-plate, .£>, and, 
after having absorbed the steam from the vacuum 
pan, passes down through the water pipe, the foot of 
which rests in a sealing tank, H. The evaporation is 

assisted by an air pump, 
E, the suction pipe from 
which enters the condens- 
ing chamber near the 
water inlet, and reaches to 
a point just below the 
spray plate. 

In operating the plant 
the pans are first filled by 
gravity, after which the 
gravity supply pipe is 
closed, and the valve in the 
pipe connecting with the 
settlers, R, is opened, the 
brine being drawn into the 
pans by the vacuum there- 
in as the evaporation pro- 
ceeds. The water and the 
air pumps are inserted, 
steam is admitted to the 
steam belt, and the process 
of manufacturing salt be- 
gins. The atmospheric 
pressure being removed 
from the surface of the 
brine, the latter boils vio- 
lently at a temperature 
which seldom rises above 
150° F. The brine rushes 
upward through the tubes, 
and under the rapid evap- 
oration the brine becomes 
so dense that it can no 
longer hold the salt in so- 
lution. Fine crystal grains 
are formed, as the liquid circulates through the large 
3-foot opening in the steam belt, and falling to the 
bottom of the pan they pass to the foot of the elevator, 
whence they are taken up and dumped into the drain- 
age bins. After the salt has remained in these bins for 
a period of sixteen to eighteen hours, it is drawn off 
into carts, wheeled to the storage bins and dumped. 
It is customary to use the pans for not longer than 
twelve consecutive hours, at the end of which period 
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they are emptied, boiled out with fresh water, and 
cleaned. One of the pans is ran during the day and 
the other during the night, each pan making in a 
twelve hour run from 600 to 700 barrels of salt, the 
combined production being from 1,200 to 1,400 barrels 
a day. 

In the manufacture of salt it is a recognized necessity 
that a large quantity must be kept in storage, and for 
this purpose the salt is dumped into vast storerooms 
which measure from 200 to 300 feet in length, and the 
same in width ; the amount in store frequently aggre- 
gated 400,000 barrels. As these rooms are from 16 to 
20 feet deep the salt becomes tightly packed, and has 
to be worked loose by packers with picks, shovels, grub- 
hoes, etc., who proceed to quarry, break up and pack 
the salt into barrels. With the coarser grades of salt 
made in the grainers this is not a difficult matter, but 
the finer grained, vacuum-pan salt becomes compact 
and very hard, and the packer soon finds himself con- 
fronted by a wall of salt 20 feet in height and as white, 
if not as hard, as marble. To undermine and bring 
down this mass of salt is a dangerous operation, and 
involves long delays ; and to overcome these difficul- 
ties, the companies have used a compressed-air driven 
spiral auger, which is 10 inches in diameter and pro- 
vided with a double spoon point. The auger is mounted 
on a truck and the back end of the shaft is attached to 
a 3 horse power Boyer rotary air drill machine. A 
row of holes is driven into the salt wall at a height 
of 10 inches from the floor for a distance of 6 feet into 
the mass, the holes being drilled as closely together as 
possible. After an interval of one to three hours, a 
fall of salt takes place, a mass equal to 400 or 500 bar- 
rels of salt being brought down in each section. The 
saving of labor by the use of the compressed-air drill 
is shown by the fact that sufficient salt can be under- 
mined and caved in this manner in one-half day to 
keep the packers at work for two or 
three days following. 

»-•-• 

MANUFACTURE OF QUITS AND ABMOB 
AT THE BETHLEHEM STEEL 
WORKS. 
II. FLUID COMPRESSION AND FORGING. 

Our first article of the present series 
on the manufacture of guns and ar- 
mor was devoted to the Open Hearth 
process, which, it will be remembered, 
is used exclusively in the manufacture 
of steel at the Bethlehem Works. We 
have seen that steel which is to be 
worked up into armor plate is cast in 
huge ingots, the largest of which will 
weigh as much as 135 tons apiece; 
while the steel which is to be forged 
into guns (technically known as " gun 
steel") is subjected to what is known 
as the Whit worth fluid compression 
treatment, which is designed to secure 
in the ingot that density and freedom from internal 
cavities, flaws, and impurities which is indispensable 
to the production of the highest class of forgings. The 
same results are obtained in the armor plate ingot 
(though in a lesser degree) by casting them with a 
considerable excess of metal known as the " sinking 
head," which serves to compress the cooling ingot and 
collect the impurities at the surface. 

Fluid compression, then, is designed to remove cer- 
tain defects which are common to all steel ingots not so 
treated. Chief among these are 
"blow holes," "piping" and 
"segregation." When the metal 
is being poured into the mould, 
air is apt to be drawn in with it, 
producing cavities in the metal, 
a defect which is also liable to 
be caused at certain stages of 
the cooling of the ingot by the 
generation of gas within the 
body of the metal. The most 
efficient way of getting rid of 
this trouble is to subject the 
molten metal in the mould to 
heavy compression during the 
process of cooling. One of our 
illustrations shows the massive 
7,000-ton press in which all the 
gun steel is treated immediately 
upon being drawn off from the 
furnace. The mould is built up 
of massive cylindrical segments 
to the desired height upon a 
movable platen, which is located 
at the bottom of the casting-pit. 
After being filled with fluid steel 
the mould is runl under the hy- 
draulic press and the steel is 
subjected to an increasing pres- 
sure. As a result, the formation 
of blow holes is completely pre- 
vented. 

"Piping" is the formation 
of a hollow cavity through the 
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center of the ingot. It is due to the fact that the 
metal solidifies first at the surface of the mould, and, as 
it cools, shrinks away from the center and from the 
top, leaving a long, axial cavity through the ingot. 
In the big armor- plate castings, the extra metal in 
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A, well derrick; B, brine pipe; C, cistern; D, settler; B, grainer; F, runway; If, store bins; J, packing shed: K, 

car tracks; E, grainer. 

A SALT BLOCK GRAINEB. 



the sinking head is added to allow it to flow down and 
compensate for this shrinkage ; while in the fluid com- 
pression process the hydraulic pressure forces the fluid 
metal of the upper part of the mould down through 
the center, thus securing the same result, but with a 
greatly improved density, due to the enormous pres- 
sure applied. 

"Segregation" is a mechanical and chemical separation 
of the component parts of the solidifying steel due to 
the fact that each of them has its own temperature of 
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cooling. Unfortunately, as the mass cools, each of the 
ingredients (sulphur, phosphorus, silicon, manganese, 
etc.) tends to flow toward the central and upper por- 
tions of the ingot, thus forming a central core of less 
purity than the body. Fluid compression greatly 
mitigates this tendency, and causes the segregation to 
take place toward the center and toward the upper 
extra length of ingot. Blow holes being absolutely 
prevented, the result is an ingot that is perfectly solid 
throughout its whole mass, while the segregation is re- 
moved by cutting away the head and boring out the 
central core before forging. 

The fluid press, like much of the plant at this estab- 
lishment, is of truly monumental proportions. It con- 
sists of an upper head weighing 120 tons, in which is 
carried the plunger, a 135-ton base containing the 
hydraulic cylinder, and four vertical connecting screws, 
each 50 feet long and 19 inches in diameter. The base 
is located entirely below the floor of the pit, and in our 
engraving only the head of the piston is visible. Above 
the piston is placed the platen upon which the mould 
is built up. The moulds vary in diameter and height, 
according to the size of the ingots. A plunger, to match 
the internal diameter of the mould, is attached to the 
head, and as the mould is raised the plunger bears down 
upon the fluid metal, preventing its escape. 

As soon as the ingot has cooled it is taken from the 
mould and placed upon the lathe, and the extra Isngth 
cut off and returned to the scrap heap. It is then 
placed in a boring mill and an axial hole bored through 
it. After this, it is reheated in a large gas-fired furnace, 
a process which must be carried out slowly, great care 
being taken to let the heat penetrate the metal uni- 
formly ; for sudden heating of the exterior while the 
interior was yet relatively cold would further increase 
the heavy strains which are set up in the ingot during 
the process of cooling. The ingot, it must be remem- 
bered, cools from the outside and 
shrinks away from the interior, and 
when it is cold the interior is in a con- 
dition of strain. If the reheating were 
done too rapidly, the surface metal 
would be pulled away still further 
from the center and the strains in- 
creased. 

In the manufacture of gun steel, 
with which we are now dealing, the 
risks of overstrain during the heating 
are greatly reduced by what is known 
as hollow forging. Before reheating, 
as above stated, the ingot is put in the 
lathe and bored throughout its whole 
length, an operation which not only 
allows the heat to act more evenly on 
the mass of metal, but also serves to 
get rid of the impurities due to segrega- 
tion, which, as we have already seen, 
gather in the center of the ingot. The 
boring out of the center permits the 
heat to act from the center outward as well as from the 
exterior inward, with the result that the metal expands 
evenly throughout its whole mass, and the danger of 
cracking is entirely removed. After the ingot has been 
raised to a temperature from 1,800 to 2,000 degrees, a steel 
mandrel is placed through its center, and it is picked 
up by a powerful overhead crane and taken to the 
hydraulic forging press. The mandrel serves in some 
sense as an internal anvil, and the work is concentrated 
upon half of the amount of metal that it would act 
upon if the piece were solid 
throughout. The consequence 
is that the metal receives more 
of that " working" which is the 
very essence of first-class forging. 
There has been a radical 
change in the last few years in 
the methods of producing heavy 
forgings. The blow of the steam 
hammer has given place to the 
steady pressure of the hydraulic 
press. The pressure applied in 
forging a piece of steel should be 
of such a character as to pene- 
trate to the heart of the metal, 
causing a flow of the metal to 
occur throughout its whole mass. 
Naturally the flowing of the 
metal requires that the proper 
amount of pressure shall be 
maintained for a sufficient pe- 
riod. The sharp, heavy blows of 
the hammer, it has been found, 
do not penetrate the mass of 
forging, nor do they produce the 
desired flow. In the earlier forg- 
ings, particularly those that 
were made for the shafts of 
steamships, the interior was 
found to have been but little af- 
fected by the forging and to be 
practically in the condition 
which it held in the ingot state. 
On the other hand, the slow- 
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protracted pressure of the hydraulic press gives ample 
time for the molecules of metal to flow over and 
around one another, and the effects are felt through- 
out the whole mass of forging. The center metal be- 
ing the hottest is squeezed out, and the finished forg- 
ings have on their ends the convex shape which will be 
noticed in some of the accompanying engravings, show- 
ing that the flow of the metal has been satisfactory. 

There are three large hydraulic presses at the Beth- 
lehem forge. One of 2,000 tons, shown in our illustra- 
tion, another of 5,000 tons, and a third of 14,100 tons. 
The first two are usually employed upon the gun forg- 
ings, while the biggest press, a truly monumental 
affair, is kept busy upon the huge masses of armor 
plate. The hydraulic press is constructed upon the 
same general lines as the fluid compressor. The hy- 
draulic cylinder is carried in the upper head, and the 
travel of the piston is controlled by a hydraulic lever in 
the hands of an attendant. The disk and pointer car- 
ried at the side of the press indicate the number of 
inches of stroke of the piston, and as. the same length 
of stroke is maintained throughout a complete revolu- 
tion of the forging in the press, the piece is roughed out 
with an accuracy as to diameter and line that is re- 
markable, and greatly reduces the subsequent labor in 
the machine shop. 

As it is impossible to complete the process of forging 
such large masses of metal in one heat, and the result 
of reheating, cooling and working at so many different 
temperatures is that the forging, as completed, is full 
of forging strains ; to relieve these it has to be sub- 
jected to a final heat treatment which is known as 
"annealing." In annealing the forging is very care- 
fully and slowly heated to a temperature which is 
slightly above the recalescent point (the point at 
which all crystallization is destroyed, and the mole- 
cules are thrown into an amorphous condition), and it 
is then allowed to cool very slowly. As it cools, the 
molecules rearrange themselves, according to natural 
law, leaving the metal in a state of complete rest. 
After the annealing, the gun-steel forgings, which con- 
sist chiefly of tubes and cylindrical jackets, are oil- 
tempered to give the necessary toughness to the steel. 
The forging is lowered into a large cylindrical furnace, 
where it is heated to a predetermined temperature, 
and it is then lifted out and lowered suddenly into a 
large cylindrical bath of cold oil, adjoining the fur- 
nace. This temperature being slightly above the 
recalescent point, there is not time during tha cooling 
process for the formation of crystals, and the amor- 
phous condition which the metal holds at. that tem- 
perature is retained. The steel cools gradually, owing 
to the fact that oil is a poor conductor of heat, and the 
effect of the readjustment of the molecules is that the 
elastic limit and the ultimate tensile strength of the 
steel are greatly increased. The forgings are again 
annealed, in order to relieve the metal of any harden- 
ing effect due to the cooling process, and they are now 
ready to be taken to the machine shop, where they 
will be bored, turned and assembled into the finished 
gun. 

The government specifications call for an elastic 
limit of from 46,000 to 53,000 pounds to the square 
inch, and an ultimate tensile strength of 86,000 to 
93,000 pounds to the square inch. Moreover, tne steel 
must show an elongation or stretch at the time of rup- 
ture in the testing machine of 15 to 17 per cent in a 
length of three inches. 

We present an interior view of the gun-finishing 
machine shop, which is 116V£ feet in width and has an 
extreme length of 1,375 feet, or over a quarter of a 
mile. A graphic impression of what these dimensions 
are may be gathered when we mention that our illus- 
tration is taken from the center of the shop, and 
presents only one-half of its full length. Here the 
forging for the A-tu be, which forms the major part of 
the gun, is bored, given its finish reaming and turned 
o:i the outside. Then the jacket, a large cylindrical 
forging which has been bored to the required diameter, 
is shrunk on over the A-tube, and above this a num- 
ber of shorter tubes are shrunk, to reinforce the gun 
over the powder chamber where the heaviest stresses 
occur. When all the hoops are in place, the gun is put 
in the lathe and turned to its final dimensions. It is 
then placed in a rifling machine, and shallow spiral 
rifling grooves are cut through the bore from the powder 
chamber to the muzzle. Then follow the construction 
and fitting of the breech mechanism ; after which the 
gun is taken to the proving grounds of the company 
and put to the final tests. 



A new insulator for cables has been obtained by Mr. 
Heyl-Dia, of Germany, which has cellulose as a base. 
To the ordinary paper paste is added a non-hygro- 
metric substance, such as oil, pitch or a solution of 
resin. The mixture is well stirred to render it homo- 
genous, and from this paper is made by the usual pro- 
cess. The quantity of oil or resin varies, according to 
the nature of the paper paste, from 5 to 40 per cent. 
Another method is to add to the paste solid insulating 
substances, such as chalk, talc, etc. The quantity to 
be added to tho paper varies in this case from 10 to 50 
per cent. 
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Science Notes. 

The Proceedings of the Accademia dei Lincei con- 
tain a memoir of P. Tacchini, upon : the earthquake 
which ravaged the Roman Campagna, on July 19, 
1899. It commenced near the Alban Moun tains, its epi- 
center being at Frascati in that city and in the environs 
the houses and public edifices suffered greatly. The 
shock was felt at 130 kilometers from the epicenter 
and was registered by the seismograph at the Observa- 
tory of Catania, which is 520 kilometers distant, its 
rate of propagation was about 4 kilometers per second. 
A series of interesting curves has been traced by the 
seismograph placed in the vaults of the Roman College. 

Astronomy has recently lost two scientists who have 
contributed largely to its progress, R. Luther and G. 
Rtiuker. The former occupied the post of Director of 
tire Observatory of DUsseldorf, and has discovered 24 
asteroids ; he died at the age of 78 years. Mr. Ranker 
was director of the Hamburg Observatory, and pub- 
lished an excellent catalogue of 12,000 stars; he devoted 
considerable time to the subject of chronometers and 
introduced a number of improvements in these instru- 
ments. The Observatory contains a large number of 
marine chronometers on account of the importance of 
the port of that city. Mr. Rflnker was 68 years of age. 
Meteorology has also been deprived of one of its promi- 
nent workers, Mr. G. Symons, who was a member of 
the Royal Society, and president of the Meteorological 
Society of Great Britain. 

The second International Congress of Hypnotism is 
to be held at Paris from the 12th to the 16th of August. 
The organization committee in convoking the congress 
recall the fact that the first congress, held in 1889, 
united a considerable number of physicians, professors 
of philosophy, magistrates, advocates and sociologists, 
and that the communications gave rise to a series of 
interesting discussions. The second congress has for 
its aim, first, to fix in a definite manner the terminology 
of the science of hypnotism, and second, to record and 
examine the acquisitions made up to the present time 
in the domain of this science. In order to give to the 
congress an exclusively scientific character, the com- 
mittee will only accept communications relating to the 
clinical, medio-legal, psycho-physiological, pedagogic, 
and sociologic application of hypnotism and the phe- 
nomena relating to it. The congress will be held in 
the Palais de Congres of the Paris Exposition, the 
membership fee is 20 francs. All communications re- 
lating to the congress, such as requests for admission, 
manuscript or printed works, etc., should be addressed 
to M. B6rillon, 14 rue Taitbout, Paris. 

A series of observations on the absorption spectra of 
gases has recently been made by P. Baccei, an Italian 
savant. As the gases have but feeble absorbent power, 
the action should be observed when they are submitted 
to great pressure. The experimenter has made a study 
of carbon dioxide, nitrogen, carbon monoxide, acety- 
lene, oxygen and hydrogen sulphide. The first three 
gases do not present any appreciable absorption for a 
thickness of 70 millimeters under pressures varying 
from 22 to 10 atmospheres. For acetylene, oxygen and 
hydrogen sulphide,' the absorption spectra become 
more complex as the temperature is higher. The spec- 
trum given by a thickness of 25 millimeters of acetylene 
under a pressure of 16 atmospheres shows the follow- 
ing bands : a large band in the red between A = 06842 ft 
and A = 6815 ft, which is more intense on thesideof the 
orange, being diffused next the red; a narrow and 
very distinct baud is shown in the orange, at 6421 ft ; 
a second narrow band near the former (0'6417 ft) ; a 
thick and well-marked band in the orange (0'6395 ft) ; 
a band in the yellow (0-5707 ft) and one in the green 
(0 - 5419 ft) with a scarcely visible band beside it at 
05435 ft. When the pressure is diminished the absorp- 
tion bands disappear successively, and at 10 atmospheres 
the band in the yellow is no longer seen ; at 9 atmos- 
pheres those of the orange and green disappear. Tlie 
spectrum of a thickness of 70 millimeters of acetyleneat 
16 atmospheres shows that the three rays in theorange 
form part of an obscure band, going from 6420 // to 
0-6395 ft, and there is a very faint band in the violet at 
0-4062 ft, which disappears when the pressure is lowered 
to 14 atmospheres. The spectrum of oxygen shows a 
faint band in the blue, one in the yellow at D, and two 
groups of bands in A and B, which disappear succes- 
sively in the order named when the pressure is 
diminished. The spectrum of 70 millimeters of hydrogen 
sulphide at a pressure of 12 atmospheres shows in the 
red a band extending from 0-6735 ft to 0-6781 ft, which 
disappears at 7 atmospheres. As it has been generally 
admitted that a gaseous mixture gives an absorption 
equal to the sum of the absorbent effects of its com- 
ponents, M. Baccei wished to verify this supposition, 
and thus finds that for a mixture of acetylene and hy- 
drogen in the proportion of 1 to 3, to obtain a given 
absorption band in the spectrum of the mixture, a 
quantity of the absorbent gas must be taken which 
would have given the same effect when used alone ; 
other gaseous mixtures give similar results. His ex- 
periments show besides that the absorption spectrum of 
dry air is the same as that of oxygen under one-fifth 
the pressure. 
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Electrical Note*. 

The erection of a lofty mast on the Nantucket South 
Shoal lightship, is advocated. This is about 240 miles 
froiu Fire Island. This will enable vessels to com- 
municate with New York fifteen or sixteen hours be- 
fore they reach their piers, by telegraph. 

Dr. Friedlander, of Wiesbaden, says Electricity, re- 
commends galvanism to relieve the pain and irrita- 
tion and to reduce the swellings caused by the bites ot 
insects. The negative electrode is placed over the seat 
of the sting. 

In a newly invented Jacquard loom 600 hooks are 
controlled electrically. The twill as well as the pat- 
tern is under complete control. The pattern of this 
cloth is woven directly from a photograph or print of 
the artist's design mounted on a metallic sheet ; the 
threads of the web being picked up by electro-mag- 
netic action owing to the figure of the pattern being 
cut away and thus allowing circuits to be completed 
by the metallic sheet. 

By the aid of an English apparatus blue-printing 
can be done by electric light. It consists of a large 
cylinder of glass around which the tracings and the 
blue print paper are wrapped. They are held on the 
outside by a $eet of canvas. An enclosed arc light is 
lowered into the cylinder at any desired rate of speed, 
with the help of an escapement wheel and pendulum. 
A glass cylinder 9 feet 3 inches high and 2 feet 9 inches 
in diameter is in use at the Elswick shipyards. 

A prize of $300 and a gold medal is offered to the 
designer of the best system of high speed and heavy 
traffic electric railways. The prize will be awarded by 
a committee of.the German Society of Mechanical En- 
gineers. The conditions call for plans of a railway 
connecting two distant cities upon which trains, having 
a minimum seating capacity for 150 passengers each, 
may be operated at frequent intervals at a speed of 
not less than 124J4 miles per hour. The contest closes 
October 6, 1900. It will be' extraordinary if any merit- 
orious plans are submitted for a prize of $300. It is 
doubtful if such great speed is desirable. 

A new form of resistance for electric heating devices 
has been devised by M. Parville. It consists of a mix- 
ture of 60 parts nickel in powder and 40 parts of white 
clay. The mixture, which contains not more thaii 6 
per cent of water, is brought to the desired form by 
compression, using a pressure of 2,000 pounds per 
square inch. The parts which form the contact points 
are made by a mixture of 90 per cent of nickel powder 
and 10 per cent of clay, in order to diminish the resist- 
ance at these points. As it is necessary that a resist- 
ance of this kind should not melt under the action of 
heat or otherwise deteriorate, the solidity possessed by 
the new compound is greatly in its favor. 

Electric smelting on a large scale is to be tried in 
Switzerland near Meiringen, in the Bernese Oberland, 
and a concession has been obtained from the State for 
the working of an outcrop of hematite, says The En- 
gineer. The vein has a thickness of 7 feet and is vis- 
. ible for a length of two miles along the mountain face. 
The ore will be transported by an aerial ropeway to ln- 
nerkirchen below. The concession obtained for tin; 
water power amounts to 60,000 horse- power. This will, 
of course, be more than sufficient to drive the machin- 
. ery required and to supply the power for the electrical 
furnace. One of the difficulties which have beset the 
metallurgical industry in Switzerland hitherto has been 
the lack of fuel for smelting. 

A system of telegraphy by which signals are trans- 
mitted by means of rays emitted from an arc lamp has 
been iuvented by Carl Zickler of Brunu, Austria. 
Rays of short wave length (mostly ultra-violet rays) 
are made use of, says The Western Electrician/ These 
rays are sent out from tiie sending station at inter- 
vals corresponding to those of telegraphic signals, and 
in the direction of the receiving station, where they 
produce weak electric waves, by which the signals are 
made visible as sparks, or are made audible by tele- 
phone or electric bell, or, if preferred, maybe printed 
by Morse apparatus. The most serious objection to 
the apparatus, however, is said to be the lack of speed, 
for so far it has been impracticable to arrange trans- 
mitters and receivers to accomplish more than eight to 
12 words a minute. 

Zinc plates are now covered with a layer of material 
in imitation of lithographic stone and the invention 
forms the subject of an English patent. The zinc 
plates are cleaned and laid in a solution of potassium 
bicarbonate, either with or without the application of 
an electric current. The zinc carbonate is thus de- 
posited upon the surfaces of the plates forming a layer 
to which the imitation stone material to be subse- 
quently applied firmly adheres. This stone material is 
composed of sulphate of lime, calcium chloride and 
aluminium oxide, and is produced by the action of 
hydrochloric and sulphuric acids upon limestone and 
aluminium, the yellowish shade natural for lithographic 
stone being obtained by the addition of a little ferric 
chloride. The mass is mixed with a solution of soda 
and is sprayed on the plates with the aid of an in- 
jector. 
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OBSERVATIONS ON TEE ECLIPSE OF HAY 28, 1900.* 

BY HKNHT RANDALL WEBB. 

The Naval Observatory fitted out three expeditions 
under the general supervision and control of Prof. S. 
J. Brown,. the. astronomical director of the Observa- 
tory, which were stationed at Pinehurst, N. C, Griffin 
and Barnesville, Ga. While each of these expeditions 
was under the immediate charge of a staff of observers 
from the Naval Observatory, there were present at 
each several specialists from the scientific institutions 
of the country. 

At Pinehurst, the eastern station, Prof. A. N. Skin- 
ner was in charge, assisted by Prof. Eichelberger, Mr. 
Theodore I. King, Mr. Culton and others (rom the 
Naval Observatory. Prof. Ames with his assistants 
was in charge of the spectroscopic observations. Prof. 
R. W. Wood, of the University of Wisconsin, was at 
Pinehurst with a stroboscope for observing the shadow 
bands, while Dr. F. L. Chase, of Yale University, made 
observations with an objective prism spectroscope. 
Drawings of the corona was the principal work at Pine- 
hurst, both by the naked eye and by the telescope, the 
latter for sketching the finer details of the inner corona. 
For photographic work, instruments of various sizes 
were used, including the 40-foot photo-heliograph lens, 
giving an image of the sun 4% inches in diameter. 
Each of these different instruments has its distinct ad- 
vantage and it is necessary to use them all in an eclipse, 
in order to get the best results. The diameter of the 
picture is in proportion to the focal length of the in- 
strument, but the difference upon the details is great. 
In the pictures made by the smaller instruments, the 
details of the corona near the sun are lost, but the gen- 
eral effect, including the length of the corona and the 
polar rifts, is distinctly. marked. The larger lens with 
a greater focal length develops more distinctly the 
minor and very interesting details of the corona, 
while it fails to bring out the general effect. 

The principal instruments in use at Pinehurst Sta- 
tion were two Dallmeyer lenses, 6 inches in diameter 
and 38 inches in focal length, and a Voigtlaender lens 
with 4 inches aperture and 8 inches focal length, be- 
sides the 40-foot photo-heliograph. The scaffold sup- 
porting it is double, the two parts being entirely sep- 
arate : the outside part supports the tube of the large 
camera, while the inside part supports the lens. The plate 
holder is supported independently inside of the dark 
room. On the right of the 
picture is a shed, with canvas 
roof down, which protects the 
three equatorial telescopes 
and a polar axis supporting 
a number of cameras. Prof, 
and Mrs. Skinner are seen 
standing in front of this shed. 

The three telescopes and 
the polar axis supporting the 
cameras appear in the second 
engraving. The barrel just 
above the shed is twelve feet 
from the ground and filled 
with water, which furnished 
the hydraulic head for run- 
ning two water clocks or 
clepsydras ; one to rotate the 
polar axis and one for moving 
the plate holder for the 40- 
foot photo-heliograph in the 
dark room'. 

In another engraving will 
be seen a nearer view of the 
portable transit house. This 
house has been all over the 
world with different eclipse 
expeditions. 

Prof. W. J. Humphreys, of 
the University of Virginia, 
was in charge at Griffin, Ga. 

This station had three dif- 
ferent cameras. The largest 
was about 26 feet long and 12 
feet wide, inside of which 
were reflectors upon which 
the result iof the picture de- 
pended. The photographs 
were obtained by placing a 
highly [polished silver mirror 
in front, where the sun 
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would fall directly on its face. The reflection would be 
thrown from it into the camera through a slit, three- 
quarters of an inch in length and one hundredth of an 
inch wide ; falling upon a plate of delicate speculum 
metal, it will be. again reflected to a highly sensitive 
plate, where the negatives are secured. 
The Barnesville station was under the immediate 
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Portable Transit House which has been used 
on Many Eclipse Expeditions. 

charge of Prof. Milton Updegraff, of the Naval Ob- 
servatory. Prof. Brown chose this point to observe the 
eclipse. 

But perhaps the largest collection of scientists was at 
Wadesboro, N. 0., where were the observers from the 
Smithsonian Institution, Princeton University, the 
Yerkes Observatory and the British Astronomical 
Association. The party from the Smithsonian Insti- 
tution was in charge of Mr. 0. G. Abbot, and was ac- 
companied by Dr. S. P. Langley, the secretary of the 
Institution, and several others. Tbey had an immense 
camera, 135 feet long. The Princeton observers were 
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The 40-foot Photo-Heliograph on its Scaffold. 



* It is not possible at the time of going 
to press to obtain satisfactory photo- 
graphs of the eclipse. Most of the ob- 
serving parties left their plates or their 
negatives behind in order that they might 
be carefully packed. The long exposure, 
while it develops certain necessary fea- 
tures of the eclipse, also results in the 
ann's rays burning out the negative in 
other spots and it'hae to be carefully 
workel up, a composite photograph 
being taken before anything satisfactory 
can be obtained. The results resemble 
Ihe eclipse of 1878 very closely as figured 
in 1 , plate 21 of the United States Naval 
Observatory Report on the Total Eclipse 
of Jnly 29, 1878.— Ed. 




General View of the Eclipse Installation. 
THE PINEHOBST, N. C, ECLIPSE STATION OF THE V. S. NAVAL OBSEBVATOBY. 



eleven in number, in charge of Dr. C. A. Young, and 
included Prof. Charles Brackett, Prof. Taylor Reed, 
Prof. William Libbey and others. 

Prof. George E. Hale was in charge of the Yerkes 
Observatory party. His special study was the heat of 
the corona by means of a bolometer, an instrument 
capable of responding to the slightest degree of heat. 
Prof. E. E. Barnard, of the same party, had charge of 
the apparatus photographing the corona. They had 
a camera 62 feet in length, provided, with a sliding 
framework with seven partitions, by means of which 
seven pictures could be taken in rapid succession. 

Four of the eight representatives of the British Astro- 
nomical Association were women in charge of Miss 
Gertrude Bacon, a distinguished amateur astronomer. 
There were many other important stations. The 
Weather Bureau had several within the belt of total- 
ity, noticeably one at Newberry, S. C, in charge of 
Prof. Cleveland Abbe and F. H. Bigelow, while the 
amateur observers numbered hundreds. Careful drills 
took place at the different stations, and everyone had 
his duty assigned to him and his work to do. 

There was no disappointment in the weather during 
the eclipse, which left nothing to be desired at most of 
the stations. Many and valuable observations were 
made, but it will be some time before the numerous 
photographs which were taken can be developed and 
any definite results known. 

Observations of the shadow bands varied very much 
at the different stations. Prof. Wood was not success- 
ful at Pinehurst, while two other observers at the same 
place were able to make a rough measurement of them 
showing that they were about five inches apart and 
moved at the rate of eight feet persecond. At Barnes- 
ville, according to Prof. Brown, the shadow bands ap- 
peared like reflections of rippled water projected upon 
a screen. Prof. Quimby, who was at Wadesboro, said 
in regard to the shadow bands : " That curiously 
enough at every place where they were observed, they 
were different, that is to say, they moved in a different 
direction." 

Dr. Langley said : "The bolometer was used for the 
first time in this eclipse, and by its aid the heat of the 
corona was successfully observed, and probably for the 
first time also." 

Mr. Nevil Maskelyne also introduced a new feature 
by taking six hundred cinematograph photographs 
of the eclipse. 

« > » 
A trade secret decision has 
recently beeq handed down 
in one of the German courts, 
which possesses considerable 
interest. The foreman of a 
factory invented a substance 
which was used by his em- 
ployer in finishing rustling 
velvet. The Foreman im- 
parted the composition of this 
substance to other makers, 
and was sued by his employ- 
er, and in the lower court was 
found guilty. The defense 
was that the foreman had 
only parted with his own in- 
vention which was his intel- 
lectual property. The case 
was appealed and was dis- 
missed on the ground that 
the foreman was employed 
by the firm, and his invention 
was only a part of the service 
which he owed to his employ- 
er and only an employe would 
be trusted with experiments 
which would lead to such an 
invention. On account of 
the facilities which his posi- 
tion offered he was enabled 
to make an invention which 
an outsider would not have 
made, and that he made it in 
consequence of his employ- 
ment, for which he was duly 
paid. The court held that 
when he imparted his secret 
to strangers he violated the 
German law for " the sup- 
pression of base competition." 

* m * . 

An auroch's horn was re- 
cently found in a pit dug in 
lower Pomerania. It is be- 
lieved that our domestic cattle 
are the descendants of au- 
rochs. This animal survived 
on the Continent until 1627. 
Examples of its enormous 
horns may be seen quite fre- 
quently in churches and cas- 
tles in Southern Germany, 
and in the south Rhine coun 
try. 
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TEE MUMMIFICATION OF CATS IK ANCIENT 
EGYPT. 

BY W. S. HARWOOD. 

While the Egyptian children no doubt had as great 
regard for cats as the children of to-day, the parents 
had a still higher regard, rising into worship. So great 
was this regard that the cats came to be looked upon 
as sacred, and cat worship became a part of the reli- 
gion of the race, while this worship found expression 
in great temples erected in honor of the cats who died. 
Shaving the eyebrows on the death of a cat in the 
family was a favorite means of showing the distress of 
the household. 

So it was but natural' to believe that in the future 
life the cats would live again with their young masters 
and mistresses, contributing to their happiness in the 
celestial land. On the death of the tabby, all due 
ceremony was observed, and with tender care she was 
embalmed and placed with the mummies of her family. 
You may see such mummies in the British Museum, 
wrapped in their cerements, fold upon fold enswath- 
ing the body with as great solicitude as though it were 
the body of the child who had owned the cat for its 
companion. 

The cases in which the cats were placed after em- 
balming were capital representations of the cat in life. 
Many of them were of carven wood, remarkably lifelike 
affairs, the form and even the individuality of expres- 
sion being admirably preserved. Now and then some 
cat belonging to some more aristocratic family, when 
it departed for the heavenly cat land, received a case 
of bronze, beautifully ornament'-u and in all ways 
more in keeping with the standing of the family. 
Some of the cat cases are curiously decorated, and 
some of the faces are fitted out with queerly made eyes, 
inlaid with obsidian, or rock crystal ; others are done 
in colored paste, the effect frequently being decidedly 
grotesque. The object in giving eyes to the case was 
that the spirit cat might have an opportunity to look 
out. An opening down the center of the case divided 
it into halves, so that the eat, when embalmed and 
ready for her last long journey to the land of the 
blessed, could easily be inclosed. 

I found it quite difficult, indeed, impossible, to get a 
good light upon the darkish corner where the mum- 
mied cats were kept, for a London fog was abroad, and 
London, even at its brightest, is not a photographic 
paradise; but with some care and patience the cats 
came out of their sleep of the centuries and consented 
to show themselves to the camera. 

The utmost care was given to these friends of the 
little children, that their lives might be prolonged 
to a ripe old age. Their food was prepared so that 
they might not only receive the most gustatory plea- 
sure possible, but so that they might be richly nour- 
ished. One favorite dish was bread soaked in milk 
and mixed with chopped fish ; surely no more tempt- 
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ing viand could be placed before the most exacting 
feline. In many cases, cats were kept in and about the 
temples which were sacred to the many gods of Egypt, 
and greater care could not have been given to human 
beings than that which was accorded to the cats. In 




MUMMIES OF CATS IN THE BBITISH MUSEUM. 

the current Supplement the Mummification of Child- 
ren is described. 



A NEW method has been brought out for lighting 
incandescent gas-burners of the Welsbach type, by 
which the accidents, due to the use of alcohol or gaso- 
line, are avoided. It has been introduced by the 
French company which controls the Auer system of 
burner, and consists essentially of a small metal box in 
which is placed a plate composed of platinum sponge 
or platinized asbestos ; this has the property of becom- 
ing incandescent upon contact with the gas, and is 
thus utilized for lighting it. The box is fixed upon the 
end of a metal rod, after the same manner as the gaso- 
line reservoir formerly used ; in the case of burners 
placed upon high posts a long pole is used, containing 
at the end the usual arrangement for turning on the gas. 
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UNITED STATES BATTLESHIP " GEORGIA » AND 
CLASS. 

Whatever doubts the public may have had during 
the past fourteen months as to the character of battle- 
ships to be turned out under theactof March 3d a year 
ago, they are now dispelled by the circular recently 
issued to the various bidders by the Navy Depart- 
ment. From it we learn that the " Georgia " 
and her classmates, the "Pennsylvania" and "New 
Jersey," are to be ships of which any nation may well 
be proud and the fighting peers of any of their class 
built or building anywhere in the world. The gen- 
eral features and principal dimensions are : 

Length ou load water line 435 1 eet. 

Beatn, extreme, at load water line 76 " 

Trial displacement 14,650 tons. 

Mean draft at trial displacement 24 feet. 

Greatest draft, full load, about 3S " 

Coal earned on trial displacement 900 tons. 

Coal bunker capacity 1,900 *', 

Maximum indicated horse power 19,000 " 

Speed, contract, per hour 19 knots. 

Complement, officers, seamen, and marines ........ 703 

The ships will have the usual double-bottom and 
water-tight compartments. All fire mains will be car- 
ried below the protective deck, with risers leading 
therefrom up to the stations on the decks above. 
Woodwork will be fireproofed and will be limited to 
the indispensable minimum. The only planked deck 
will be the main deck, and the planking will be laid 
over a complete metal deck. The other decks in the 
living-spaces will be covered with linoleum. The free- 
board of the ships will be 20 feet, and will extend unH 
formly from bow to stern, yielding, especially, better 
accommodations for the officers — allowing their quar- 
ters to be placed without the armored region, thus 
permitting air-ports and natural ventilation in each 
state-room. The space in the superstructure will also 
be turned to advantage. 

. The armor protection to the hull will consist firs'; of 
a complete water-line belt, which will have a maximum 
thickness of 11 inches amidships, and will taper to 4 
inches at the bow and stern. Above this belt there 
will be a 3-foot cellulose belt reaching completely 
around the ships. 

Above the main belt, for a distance of 245 feet, the 
space ocupied by the main, broadside and rapid-fire 
. battery of six 6-inch guns, the sides will be guarded by 
6 inches of armor, reaching all the way up to the main 
deck, on which are the turret guns. This upper and 
lower casemate armor turns inboard diagonally, and 
terminates against the forward and the after 12-inch 
barbettes, but the lower course, reaching from the 
protective up to the gun deck forward, is inclined — 
forming a stout glacis to oppose an enemy's raking 
bow fire. There is a continuous protective deck from 
bow to stern. On the flat, over the engines and boil- 
ers, it will be 1J£ inches thick, and on the slopes, from 




Displacement, 14,660 tons. Speed) 19 knots, maximum Coal Supply, 1,900 tons. Armor : Belt (continuous), 11 Inches to 4 inches; iron positions, 11 inches to 6% inches; deck, 1^ to 8 Inches. Arma- 
ment I Four 13-lnch B. L. B.; eight 8-Inch B.L.K.; twelve 6-inch rapid-fire guns; twelve 8-lnch rapid-fire guns; twelve 8-pounders; eighteen automatic and machine guns. Torpedo Tubes* two (submerged). 
Complement, 70S. 

UNITED STATES BATTLESHIP " GEOBGIA " AND CLASS. 
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the barbettes forward and aft to the bow and the 

stern, respectively, it will be 3 inches thick and decid- 
edly curved. The forward end terminates in the ram. 

The main battery will be composed of four 40-caliber 
12-inch breech-loading rifles and eight 45-caliber 8-inch 
rifles mounted in pairs in six turrets. The 12 inch 
turrets and barbettes will have a general thickness of 
10 inches, with port plates of 11 inches. These turrets 
will be of the elliptical and balanced type. The 8- 
inoh turrets and barbettes will be generally 6 inches 
thick, with port plates of 6% inches. They will be 
circular and balanced. The face plates of all of the 
turrets will be flat and sharply inclined, so as to afford 
an elevation of twenty-odd degrees, greatly increasing 
the possible bombarding range of these pieces. 

The secondary battery, or main rap*id-fire battery, 
will consist of twelve 50 caliber 6-inch rifles, housed 
behind 6 inches of armor and carrying heavy shields. 
Each pair of guns will be separated by a 2%-inch 
nickel steel splinter bulkhead. These guns are ar- 
ranged in recessed ports, which permit of the guns being 
turned in pairs, within the side line — one of each pair 
tunfihg aft, while the other turns forward. These 
guiis have arcs of fire of 110 degrees. The 12-inch guns 
train through arcsof 270degrees, while the 8-inch guns 
train from dead ahead or dead astern back toward the 
beam through arcs of 145 degrees. The ammunition 
hoists will be under electrical control, as will also be 
the rammers, the elevating gear and the ventilating 
fans for the turrets. 

Based upon the rate of ammunition supply, the 12- 
inch guns will each be able to fire every minute and a 
half, the 8-inch'guns every fifty seconds, and the 6-inch 
guns three times a minute. Each of these pieces is 
vastly superior to the same guns of older caliber on 
any of the finished battleships, both in power and ra- 
pidity of fire. The auxiliary battery will be composed 
of the following high-powered pieces : 

3-inch (14-pounder) rapid-fire guns — 12 

3-pounders 13 

lpounders (automatic). 4 

1-poundere (single-shot) '. 4 

3-inch field guns 2 

Gatlings 2 

•03-caliber automatics 6 

Four of the 14-pounders will be mounted on each side 
of the gun deck, two forward and two aft of the 6-inch 
battery, while the four remaining, two on each side, 
will be mounted in broadside up in the superstructure 
on the main deck. All of the 14-pounders, besides their 
shields, will be sheltered behind broad plates of 2 inch 
armor. Two of theautomatic lpounders will be placed 
in each of the lower military tops, and two of the single 
shot 1-pounders will be mounted in each of the upper 
tops. The other small rapid-fire guns, excepting the 
field pieces, will be mounted on the bridges and advan- 
tageously on the superstructure deck. There will be two 
submerged torpedo-tubes located well forward of the 
beam, and the firing stations, which will be directly 
overhead on the deck above, will be guarded against 
rapid-fire shot up to 6 pounds. The ships will each be 
driven by triple expansion engines actuating twin 
screws. These engines will be of the four-cylinder 
type and they are expected to make 120 turns a minute 
when developing the maximum 19,000 indicated horse 
power. Twenty-four straight-tube, water-tube boilers 
will supply the steam at a working pressure of 250 
pounds to the square inch. 

With her bunkers full, either of these ships, con- 
suming about 75 tons of coal daily when jogging along 
at a ten-knot cruising speed, will be able to do at least 
6,000 knots of uninterrupted steaming. They will 
carry three months' stores and provisions. 

Thirty-six months is the maximum time which will 
be allowed in which to build the ships. There will be 
no speed premiums; but $50,000 a quarter knot will be 
deducted for speeds below 19 and not less than 18^. 
From 18^ to 18, $100,000 a quarter knot will be de- 
ducted, while below that, the department may either 
reject or purchase at its own figure. 



According to the experiments of Valenta, it appears 
that red glycirt is an excellent sensitizer for the blue- 
green rays. This product enters into the composition 
of a bath which is added to the ordinary gelatino- 
bromide emulsion for the preparation of panchromatic 
plates. The bath is prepared according to the follow- 
ing formula: 

Alcoholic solution of cyanine, 1 to 500 '3 c. c. 

Alcoholic solution of erythrosine, 1 to 500 . . 2 c. c. 

Alcoholic solution of saturated glj cin 10 c. c. 

The mixture is incorporated into the emulsion at 
the moment of applying it to the plates. The experi- 
ments seem to prove that by the use of these plates 
the rendition is exact for all the radiations which 
extend from the red to the violet of the visible spec- 
trum. 



As the Dneiper River takes a southwesterly direc- 
tion in order to discharge itself into the Black Sea, it 
passes a succession of rapids, and it is proposed to uti- 
lize the power of the rapids for the generation of elec- 
tricity. 
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Paris Exposition Notes. 

The United States pavilion at the Paris Exposition 
was opened to the public on May 12 with appropriate 
ceremonies and a formal reception in which the United 
States was congratulated upon the splendid showing 
made at the Exposition. 

The total number of entries to the Exposition for the 
10th of May has been 73,565, including the Vineennes 
Annex, of which at present the entries of workmen make 
up the principal part. The entries by ticket reached 
35,471, those by card, 21,009 and the entries of service 
14,085. At this date the admission has been established 
as follows ; From 8 to 10 A. M., two tickets ; from. 10 to 
6, one ticket ; from 6 to 11, the closing hour, two tick- 
ets. The price of tickets is 12 cents. 

The electric railroad and the elevated moving plat- 
form, which are among the attractions of the Exposi- 
tion, are furnished with current by a handsome station 
erected within the grounds of the Westinghouse Com- 
pany. This is located near the series of national build- 
ings along the Seine. The station contains two sets of 
Westinghouse dynamos, one of these being used as a 
reserve. Each set includes a three-phase motor direct- 
connected to a direct current generator of 650 kilo- 
watts, giving 500 volts, and a rotary current of 450 kilo 
watts, which transforms the current at 5,000 volts 
received from the central station at Moulineaux to 500 
volts. A handsome marble switchboard of 13 panels oc- 
cupies the central part of the station, and contains the 
devices for operating the road and platform. The sta- 
tion contains also six transformers of 120 kilowatts 
each and two small generating sets. A number of the 
machines intended for this station were on board the 
missing vessel '"Pauillac," but other machines have 
been procured, and, owing to American enterprise, 
the station was running as early as the 10th of April. 
It has supplied most of the current for lighting the 
grounds, while waiting for the large dynamos in the 
Electrical Palace. 

A new type of phonograph is shown at the Paris Ex- 
position, this being the invention of a Danish engineer, 
Valdemar Poulsen. It works upon an entirely new 
principle, and the record, instead of being made in wax 
by a stylus, is made upon a steel wire by the action of 
a magnet. A cylinder is wound full of steel wire about 
one millimeter thick, the wires touching each other. 
In front, in a position analogous to that of the stylus, 
is a small electromagnet whose polar ends are brought 
out and are reduced to a small diameter to embrace the 
upper half of the steel wire. It is supported upon a 
horizontal rod, and the lateral motion obtained by a 
guide which travels between the wires. The magnet 
is connected with a' telephone transmitter and battery, 
and the sound waves cause a variation in intensity of 
the electromagnet, and this in turn acts upon the steel 
wire passing before it, leaving a permanent impression. 
When the action is reversed, the l^h'e reacts upon the 
magnet and the sound is heard in the telephone. The 
magnetic trace may be obliterated by passing a con- 
tinuous current in the electro-magnet and turning the 
cylinder. The apparatus is to be seen in the Danish 
exhibit, and will be in working order within a short 
time ; another form will be shown, in which the record 
is made upon a thin steel band wound upon a drum. 

The University of Paris has an important exhibit in 
the Palace of Letters, Science and Art, containing a 
number of reproductions of photographs of the moon 
and of the heavens, covering a wall space of 18 meters 
long by 4 high. The large photographs of the moon 
are especially fine, and are-presented to the public for 
the first time. They have been taken by Messrs. 
Loewy and Puiseaux with the large telescope of the 
observatory ; the photographs are shown in small size 
in order to appreciate the fineness of detail obtained 
by the instrument, then a series of bromide enlarge- 
ments is shown by which they are more clearly seen. 
One of the remarkable photographs is that obtained 
by taking two plates of the moon at ten and at twenty 
days after new moon ; these have been enlarged sixty 
times the surface ; and placed side by side with great 
care, the result being an image of the whole hemis- 
phere of the moon with a direction of light which 
brings out the relief and shows the details of the craters 
and mountainous region in a striking manner. Messrs. 
Loewy and Piuseaux have developed their ideas upon 
the formation of the moon, as deduced from the photo- 
graphs, in four memoirs which form a part of the ex- 
hibit, and to illustrate this are a number of photo- 
graphs in which the details have been greatly enlarged. 
The Observatory of Paris, which has undertaken the 
map of the heavens in connection with other ob- 
servers, has obtained for this a fine series of photographs 
with new equatorial of 18 meters focal distance, and 
has already published 117 sections of the map, contain- 
ing 50,000 stars. Two of these sections are shown, en- 
larged to one square meter ; each plate is exposed three 
times, being slightly moved, thus giving three images 
of each star to avoid errors. Another star-map shows 
a part of the ecliptic and belongs to a series taken 
at the observatories of Paris and of Algiers. Besides 
these is to be seen a photograph of the spectrum of 
Sirius taken by Prof. Henry. 
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Automobile News. 
An automobile service has been started between the 
Senegal and the Niger. The automobiles are. run by 
Frenchmen and are of French make. 

M. Krieger at present holds the record of electric 
automobiles, having covered a route of 152 kilometers 
at 16 kilometers per hour, without recharging the bat- 
teries. In all probability this record will be contested 
in the near future by Messrs. Bouquet and Garcin, 
who have lately made a trial trip with an automobile 
of their manufacture, from Paris to Evreux. It ap- 
pears that they have covered the distance, forward and 
back, in 11 hours 15 minutes, which makes a speed of a 
little over 16 kilometers per hour. There is no doubt 
that an official contest will be made shortly over the 
route Paris-Dijon, which has been generally selected 
for this purpose. 

There have been several serious accidents recently 
with automobiles in New York city. A doctor's page 
was killed by a head-on collision with an automobile. 
The boy was riding on a bicycle. One of the most 
prominent citizens of Binghamton was thrown from a 
runaway automobile, and sustained fatal injuries. 
The machine began running from side to side, refusing 
to respond to the controlling lever. When it reached 
a speed of 30 miles an hour it struck the curb, throwing 
the two occupants out. The machine continued its 
erratic course down the street, and was finally stopped 
by obstructions thrown in front of it by pedestrians. 
The wheels continued to churn the air for some time ; 
the vehicle itself was not injured. 

The motor car exhibition, which was held in Lon- 
don for a week from April 16th to the 21st, was a bit- 
ter disappointment to the hundreds who are now in- 
terested in the question of automobilism. Many 
of the stands were empty, but atonement was some- 
what made for this deficiency by the comprehensive 
exhibits by several well known firms, such as the 
Daimler. At the close of the exhibition, a race was 
run upon a triangular course, through Great Britain, 
a total distance of 1,000. miles. This great trial was 
organized by the Automobile Club of Great Britain 
and Ireland and some eighty cars entered the contest. 
The object of the trial is to see how many types of 
British motors were in existence that were able to stand 
the test of such a long- journey. 

M. G. Pierron, president of the road committee of 
the Automobile Club of France, has recently published 
a year-book of routes which presents many points of 
interest. After giving information as to custom-house 
regulations to which the various types of automobiles 
and moto-cycles are submitted in the different coun- 
tries of Europe, the year-book gives a number of form- 
ulae and instructions of different kinds; then follow 
the rules for the circulation in the city and on the 
road. The year-book proper contains a list of all the 
towns and villages in the country, arranged in alpha- 
betical order, wit:i conventional signs to indicate the 
size and nature. The nearest railway station is indi- 
cated, also the existence of post-offices, telegraph and 
telephone services. Another series of signs show 
whether doctors or druggists are to be found in the 
locality, with indications as to hotels, etc. Mention is 
made of the places where gasoline may be procured, 
with indications of the different brands. The list 
gives also the distances from Paris and the number of 
inhabitants. This volume will no doubt prove of great 
service to automobilists. 

The fourth annual Criterium race of moto-cycles has 
been one of the important automobile events of the 
season in France. It took place on the 10th of May, 
over the route from Etampes to Chartres and back, 
covering a distance of 100 kilometers. The weather 
was very favorable, and the race was carried out suc- 
cessfully ; of the fifteen runners all but one came back 
to Etampes without difficulty. The results for this 
year show remarkable speeds, that of Marcellin, the 
winner, being 1 h. 24 m. 58§ sec, with a moto-cycle of 
two cylinders; the second speed was made by Baras, 
also with a two-cylinder machine: 1 h. 25 in. 8f sec. 
Beconnais came third with 1 h. 27 m. 25f sec, after hav- 
ing made the best time from Etamps to Chartres, or 50 
kilometers in 37 m. 24 sec The record made by Mar- 
cellin is inferior to that of Beconnais over the Aries- 
Salon route, 1 h. 22 in. 34| sec, but far surpasses any 
yet made over the present route. The record of last 
year, made by Teste in 1 h. 56 in. 32| sec, is not only 
beaten by 32 minutes by Marcellin, but also by eleven 
of the fourteen arrivals, showing the remarkable pro- 
gress made by the moto-cycles. These three runners 
have carried off the honors of this year ; Marcellin is 
victor in the Pau races, Beconnais in those of Nice, and 
Baras at Paris- Rou baix. In order to show the progress 
made in the last four years, the figures for the four 
Criterium races may be compared : 

1897 Viet 3 h. 9 m. 5 J sec. 

1898 ...Bardin 2 h. 21 m. 47| sec. 

1899 Teste , 1 h. 56 m. 82{ sec. 

1900.. Marcellin :...lh. 24 m. 58£sec. 

The figures show the remarkable increase in speed due 
to the constant improvement of the moto-cycles. 
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AN HYDRAULIC MOTOB OF NOVEL CONSTRUCTION. 

The illustrations presented 'herewith represent a 
general and a detail view of a new hydraulic motor, 
which has been patented by Bernhard C. F. Wall, of 
147 Hampshire Street, Buffalo, N. Y. The motor con- 
sists of a frame, supporting two opposite pairs of 
actuating devices. Each pair of actuating devices is 
provided with hollow plungers, F, sliding at their upper 
ends on guide and supply pipes, E, and at their lower 
ends in cylinders, H. The two plungers of a pair are 
connected by a walking-beam, provided at its ends 
with pitmen extending to crank-disks secured on shafts, 
M. In each supply-pipe, E, a valve is arranged con- 
trolling an opening from the pipe to the plunger. The 
supply-pipes are connected by a pipe, C, communicat- 
ing with a valved pipe, B, from w-hich a valved sup- 
ply-pipe, A, leads to an overhead-tank. The pipe, B, 
at its lower end, is connected with a tank, _D, divided 
into two compartments, the lower of which is partly 
filled with water from the upper by means of an 
injector. The valve in each supply-pipe, E, is carried 
by a valve-stem, and is normally held to its seat by a 
spring, in order to disconnect the corresponding pipe 
from its plunger. The lower end of the spring presses 
on a lug secured on the valve-stem and operated by a 
projection on the shaft, M, of the corresponding crank- 
disk. When either shaft, M, is rotated, its projection 
will operate intermediate links and levers to push the 
valve-stem upward against the tension of its spring, 
and move the valve from its seat in the pipe, E. When 
this occurs, the water in the pipe, E, passes into the 
corresponding plunger, F, to press against the valve, 
G, held at this time in a closed position. The pressure 
of the water against the valve, G, forces the corres- 
ponding plunger, F, downward, the valve acting as an 
abutment ; and the plunger, in moving downward, 
swings the walking beam, so that the opposite plunger 
moves up at the time the valve in the supply-pipe, E, 
is closed and the valve, G, is open. The oscillating 
motion of the beam is converted by the mechanism 
previously described into rotary motion to drive the 
shafts, M. 

In order to open and close the valve, G, at the proper 
time, the stems of the valve are pivoted to levers, J. 
Friction-rollers are adapted to move alternately into 
engagement with inclines, K, in order to swing the 
levers, J, and to open and close the valves, G. The 
inclines are so arranged that each valve, G, is oper- 
ated just before the corresponding plunger reaches the 
end of its stroke, whereby the valve, which has been 
closed on the upward movement of the plunger, will 
remain closed until the plunger has nearly reached 
*he end of U= downward movement. The water under 
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pressure is constantly in action on one of the plungers 
to impart a uniform rotary motion to the shafts, M, 
connected by belt and pulley with a common driving 
shaft. An air-eompressor, L, connected with One of 
the shafts, is used to force the water in the low «£ tank, 
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Correspondence. 




International Congress at Paris. 

To the Editor of the Scientific American : 

I have received a letter from the chairman of the 
committee in charge of an international congress, 
which will be held in Paris, in relation to the Exposi- 
tion taking place there at present, and where all ques- 
tions arising from recent inventions will be discussed, 
and, therefore, the associations of inventors, the asso- 
ciations of industrial artists, the inventors and the 
industrial artists individually and all those who are 
interested in the progress of inventions and of indi- 
vidual industrial arts, will be invited to assist at said 
congress. 

I would, therefore, be much obliged to you if you 
would kindly let me know whether you have the names 
of any such associations, so that I may have invita- 
tions addressed to them by the French government. 

Henry E. Gourd. 
Chambre de Commerce Francaise de New York. 
May 26, 1900. 



THE WALL HYDBATTLIC MOTOB. 



D, to the plunger supply-pipes when the overhead 
tank runs dry. 



AN ATTBACTITE DWELLING AND CONSEBVATOBY 
FOB $8,500. 

The dwelling house illustrated in this issue is located 
at Pelhaui Heights, N. Y., and it is claimed to have 
cost complete only $8,500. The last February issue of 
the Building Edition of the Scientific American 
not only contains the elevation view, shown herewith, 
but plan views of the interior aud a full description of 
the kinds of woods used in the different rooms and the 
other materials used in the construction and finish. In 
brief, the cellar is cemented, and is used for the laun- 
dry and furnace. The house is fitted for both gas and 
electric lighting. The kitchen is provided with a 
double oven range and an 80 gallon boiler. 

One special feature of the Scientific American 
Building Edition is that it contains photographic re- 
productions of inexpensive country homes which have 
been actually built. This monthly journal is most 
useful to architects, builders and others in calling at- 
tention to the latest work in the building line. The 
subscription is $2.50 per year. 



Tbe Current Supplement. 

The current Supplement, No. 1275, is of unusual 
interest. The first installment of an important paper 
entitled "Outline of the Development of the American 
Locomotive," by George L. Fowler, begins in this 
issue. The series will be accompanied by sixteen en- 
gravings made from drawings which are to be ex- 
hibited at Paris. "Rails and Rail Joints" is accom- 
panied by twenty-two engravings. " Alcohol as a 
Food" is by A. T. Cuzner, M.D. "The Electricity 
Building and the Grand Cascade' of the Paris Expo- 
sition " are illustrated and described. "Egyptian 
Mummies of Children' 11 is by W. S. Harwood. "The 
Eclipse at Wadesboro, N. C.,". is described in detail 
"The Twelfth Census of the United States" is by 
George E. Boos, Superintendent of Printing, and a 
tabulating card, showing the data for the electric 
tabulating machine, is given. 
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RECENTLY PATENTED INVENTIONS. 
Agricultural Implements. 

WHEEL-HARROW.— Miixabd F. Potter and Heh- 
ry J. Minar, Austin, Minn. The invention is a bar- 
row of tbat type in which the harrow frame is made in 
sections, the two side sections of which are hinged, so 
as to be turned up on each side into a vertical position 
to facilitate transportation and to avoid stumps, 
stones, or other obstructions. The several drags run 
freely and independently of one another. The driver 
can ride to and from the field. It is impossible to turn 
tr.e drags over the horses. In turning, the drags are not 
liable to be thrown against the wheels, nor the horses 
against the drags. The drags can be tilted to change the 
inclination of the teeth ana raised bodily or on their 
hinges to free them of rubbish. 

PACKING ATTACHMENT FOR GANG-PLOWS.— 
David E. Towle, Park River, N. D. This packing 
attachment consists of a frame, in which a wheel is 
mounted to turn. The rim of the wheel is inclined, is 
provided with recesses in its side edges, and is solid be- 
tween opposite recesses. This peculiar formation of the 
rim tends to roughen the surface, while the wheels act 
to pack the soil in order to preventing drifting. In loose 
and sticky soil the benefit of packing is marked, for 
the plow works and cleans more efficiently in subsequent 
operations. 



Engineering-Improvements. 

ROTARY ENGINE.— William W. Watkins, Yu- 
ma, Arizona Territory. The engine comprises a rotary 
wheel having peripheral cups. Steam is admitted to the 
casing and discharged upon the wheel by means of a pipe 
having two branches extending around the wheel. The 
steam can thus be caused to impinge on the wheel at 
opposite points. Hence, by providing a rotary, two-way, 
cut-off valve in the main supply pipe, the steam can be 
deflected into either primary branch in order to canse 
the wheel to turn in either direction. 

ROTARY ENGINE.-John J. Anthony, Moscow, 
Idaho. This engine is provided with a cylinder in 
which are a number of sliding abutments. On the cyl- 
inder-heads are chests. The rotary piston is provided 
with a number of piston-heads and is mounted to rotate 
in the cylinder, and is arranged to admit steam to the 
cylinder from both chests at the same time, into sepa- 
rate compartments of the cylinder. Separate exhaust- 
pipes lead from the cylinder. The abutments are con- 
trolled by cam-wheels having cam-grooves so arranged 
that the abutments are simultaneously moved outward or 
inward to allow the piston-heads to pass, the inward 
motion occurring immediately after the heads have 
passed the abutments. 

AUTOMATIC CYLINDER-COCK.— Louis M. Mor- 
row, Wasco, Ore. The invention provides a new cock 
designed for use on steam-engine cylinders and arranged 
automatically to open in order to discharge the water of 
condensation to prevent blowing out of the cylinder- 
head or bending of the piston-rod, at the time the engine 
is started, should the engineer fail to open the usual cyl- 
inder-cocks. 

VALVE.— Timothy S. Martin, Butte, Mont. The 
object of the invention is to provide a simple mechanism 
for simultaneously operating a number of valves, closing 
one or more of them, while the others are opened and 
viee versa. The mechanism is applicable to valves con- 
trolling the admission of steam or water to radiators. 
When used on a steam -radiator, the device reduces 
the resistance to the boiler-pressure. For the steam, 
when cut off from the radiator, does not encounter a 
solid, closed valve, as in the ordinary construction, but 
passes through the valve-casing and back to the boiler, 
thereby obviating any resistance to the boiler-pressure. 

IUettfianical Devices. 

BOTTLE-WASHER.— Edmund S. Purdy and Jesse 
W. Washburn, Portage, Wis. This machine com- 
prises a rotating tank having ports in its sides. Shot- 
carrying pockets are arranged in the tanks, which pock- 
ets have outward openings. Plates are movable on the 
outer side of the tank and have ports designed to be 
placed in communication with the perforated shot-pock- 
ets. Boxes are arranged at the ports through the con- 
trolling-plate, for receiving the mouth end of the bottles. 
Free passage is given to the water from the tank to 
the bottles. After rinsing, the shot-pockets are opened 
to allow a free communication of the shot with the fuli 
length of the bottles. The shot-pockets are then closed 
and the bottle Anally rinsed. The revolution of the 
tank insures the washing of the outside of the bottle. 

ELEVATOR.— Peter S. Ebbert, Manhattan, New 
York city. In large stores, goods sold in the several de- 
partments and intended to be delivered to the customers, 
are generally Bent to the top floor to be distributed 
among the wagons. It is the'usual practice to carry the 
goods to the wagons in baskets, a.process which requires 
much time and labor. The present invention provides a 
simple elevator, by means of which goods deposited in 
it at any floor are automatically discharged at the dis- 
tributing floor or room, thus saving time and manual 
labor. 

GRUBBING-MACHINE.-George R. McChesney, 
Manhattan, New York city. The lever of the grubbing 
machine is provided with a strengthening-strap attached 
to its front end. A saddle-plate is saddled on the front 
end of the lever, and has its ends engaged with the 
strengthening-strap. The strengthening-strap serves pri- 
marily to receive the strain on the lever, which strain is 
communicated directly to the lever by the saddle-piste. 
The construction is designed to prevent the breaking of 
the lever, which often occurs with the usual gmbbing- 
machine. 

COMBINATION-LOCK. - Niels P. Nielsen and 
Junius L. Murphy, Denver, Colo. The object of the 
invention is to provide an improved lock designed for 
use on bicycles and other machines, and arranged to pro- 
tect the owner of the article from theft, both by locking, 
a movable part and by rendering the removal of the en.-? 
tire lock impossible, without leaving traces on the 
article. Stolen property, by this means, can be readily 
identified. 

Miscellaneous Inventions. 

ANIMAL- YOKE.— George Lang, Billings, Oklaho- 
ma Territory. The yoke is provided with extensions' 



which are designed to be entangled with or bronght in 
contact with a fence whenever the animal attempts to 
cross the fence. Rocking-bars are employed bearing 
barbs which, when the ** poke," as it is of ten called, 
strikes the fence, cause the shaft to rock and thrust the 
barbs into the neck of the animal to deter its further 
prbgreus. Stock can be kept in an inclosure with only 
one wire.; and barbed wire can be dispensed with alto- 
gether. 

RAM.— George A. and Thomas F. Penrose, Mere- 
dith, Ark. The ram is intended to enable workmen 
conveniently to shift a rail longitudinally toward or from 
an adiacent rail. The ram comprises a clamp adapted to 
be fastened to one of the parts to be : operated on. A 
lever is fulcrumed on the clamp; and a grip is mounted 
loosely on the other part but adapted to grip it firmly on 
being tilted. A link connects the lever to impart a tilt- 
ing motion to the grip and bring the latter into a grip- 
ping position on its part. A plate, adjustably held on 
the grip, has a foot piece for holding the grip In a sliding 
position on its part. * i 

BRUSH. — Julius C. Ludke, Racine, Wis. The 
brush is made for the reception of soap arid for the sup- 
ply of a soap solution to the bristles. Hitherto the suds 
were allowed to run directly through the brush, so that 
the bristles were loosened. Mr..Lu3ke has overcome 
the difficulty by providing lateral channels which pre- 
vent the suds from loosening the bristles. 

AWNING. — Louis Wolf, Manhattan, New York 
city. The object of the invention is to provide an awn- 
ing which can be easily manipulated, which is arranged 
to permit perfect ventilation, and which permits the 
head and main awning to be securely bound in closed 
position to render them storm-proof. The main awning 
is mounted on rods slidable in the window-frame. The 
head awning is provided with a base-frame, the side 
bars of which are pivoted on the slide-rods of the main 
awning. 

WIRE-DRAWING MACHINE.— Moritz von Wat- 
zesch, Oberschoenweide, Prussia, Germany. The in- 
vention is a wire-drawing machine in which a vertical 
shaft driven from some source transmits its revolution 
to the wire-drum above, on which the wire drawn is to 
be wound. A friction clutch is provided between the 
driving-gear and the vertical shaft so as to place the 
wire-drum entirely under the control of the operator. 
The friction-clutch is actuated by a lever mechanism 
regulated by a special mechanism. 

ROTARY AMALGAMATOR.— Alfonso Z. Bal- 
denebro, Mexico, Mexico. After escaping through 
the bottom of a channel, the material is spread upon a 
table, owing to the rotation of which, it runs down in 
spiral lines. During this travel it is subjected to the ac- 
tion of streams of water delivered from various nozzles, 
and also to the action of mercury. The amalgamated 
surface of the table will retain a very large proportion of 
the valuable material. The potassium cyanid will dis- 
solve some of the gold, and the solution can be treated 
in any approved manner. 

RUNNING-GEAR FOR VEHICLES. — Turner 
Byrd, St. Louis, Mo. The axles of this vehicle are so 
constructed that the ground-wheels can be firmly secured 
in place and that the axles, when connected with 
their beds, will have extended bearings and will turn 
with little friction. The ront and rear axles are con- 
structed in independent sections, having independent 
bearings and are adapted to axles of two, three, or four 
wheeled vehicles. 

CONVERTIBLE HANDLE AND STRAP.— Alfred 
W. Furnivall, Astoria, Queens, New York city. 
The device comprises a strap designed to be folded upon 
itself and provided with clamping means at the ends of 
each fold, whereby the folds can be secured together. By 
this invention a strap can be adapted for use as a handle 
as well as for its ordinary use as a strap. 

FORMER FOR GUTTER-HANGERS.-James E. 
Hynes, Hannibal, Mo. The object of the invention is 
to provide a former for wire hangers, whereby a piece of 
wire can be quickly formed into the desired shape to 
produce a strong and durable hanger very cheaply. 
Little skill is required to form a piece of wire into a 
strong and durable hanger conforming in its bottom por- 
tion to the cross-section of the gutter, so that the hanger 
fits snugly on the gutter and also forms a brace on the 
inside of the gutter to hold it firmly aud stiffly in posi- 
tion, without the use of the soldered brace heretofore 
employed. 

HAIR-CLAMP. -William J. Koenig, Manhattan, 
New York city. The purpose of the invention is to pro- 
vide a clamp which can be applied to braided hair so as 
to prevent the loosening^ of the braid. This end is at- 
tained by a clamp formed in two sections and provided 
with a rubber lining, which serves not only to engage 
and hold the hair but also to form a spring tending to 
open the two sections of the clamp, and further to pre- 
vent injury to the hair of the wearer. 

ACETYLENE-GAS LAMP.— William F. Goeltz, 
William M. Gilbert and John Frain, Waterbury,, 
Conn. By" moving the body-cup upward with reladoato 
the water-fqunt, a, water valve is moved off its seat. By 
allowing air to pass downward into the water-fougM^ 
water flows to the carbid. The flow of water can, be 
instantly checked by shutting the air-opening. By pro- 
viding the cafbid-receiy^r with a .removable cover carry- 
ing the governor, it is obvious that the receiver can be 
thrown away after the carbid has been consumed, and a 
new receiver put in place, thus obviating the necessity of 
cleaning the receiver. The lamp is characterized by the 
simplicity and ingenuity of its construction. 
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Marine Iron Works. Chicago. Catalogue free. 

*' U. S." Metal Polish. Indianapolis. Samples free. 

Yankee Notions. Waterbury Button Co., Waterb'y, Gt. 

Ferracute Machine Co., Bndgeton. N. J., U. S. A. Full 
line of Presses, Dies, and other Sheet Metal Machinery. 

Inventions developed and perfected. Designing and 
machine work. Garvin Machine Co., 141 Varick St., N. V. 

The celebrated " Homsby-Akroyd " Patent Safety Oil 
Engine is built by the De La Vergne Refrigerating Ma* 
chine Company. Foot of East 138th Street, New York. 

The best book for electricians and beginners in elec- 
tricity is " Experimental Science," by Geo. M. Hopkins. 
By mail, $4. Munn & Co., publishers, 361 Broadway, N. Y-. 

tW Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. Free on application. 
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HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letter: 

or no attention will be paid thereto. This is for oui 

information and not for publication. 
ICefer'ences to former articles or answers should 

give date of paper and page or number of question, 
Inquiries not answered in reasonable time should 

be repeated : correspondents will bear in mind thai 

some answers require not a little research, and. 

though we endeavor *x> reply to all either by lettei 

or in this department, each must take his turn, 
II ii y er» wishing to purchase any article not advertised 
■ in our columns will be furnished with addresses of 

houses manufacturing or carrying the same. 
Special Written Information on matters oi 

personal rather than general interest cannot be 

expected without remuneration. 
Scientific American Supplements referred 

to may be had at the office. Price 10 cents each. 
Books referred to promptly supplied on receipt oi 

price. 
Minerals sent for examination should be distinctly 

marked or labeled. 



(7898) H. G. D. writes : Having need of 

several small glass disks of a uniform diameter, I find 
the lathe muchmore expedient in cutting them than the 
method by hand. I cut the glass into squares a bit 
larger than the required diameter, and taking each in 
turn I place them against the face plate of the lathe, 
holding them in place by a piece of wood for a center 
and the usual tail stock for a bearing, with a common 
cheap wheel glass cutter clamped in the tool rest. I had 
no difficulty in getting a clean, even cut in every case. The 
swing of the lathe seems to be the only limit to this 
method and the time consumed is less than that required 
to make a pattern by the ordinary method. 

(7899) J. W. E. asks : 1. What in your 

opinion causes stripping or peeling of nickel plating ? 
A. The usual causes are too strong a current, too acid a 
bath, or insufficient cleaning and pickling. 2. Is there 
any loss or waste of nickel in the electric bath? A. 
There should not be any waste in the action of the cur- 
rent upon the bath. 3. Is there anything with which 
the wires can be coated upon which the articlesare sus- 
pended, so they will not become coated with nickel ? 
A. Qutta percha covered wires will prevent most of the 
trouble. Greasy wires will not take a coating. 



Design*. 

RADIATOR— John F. Thomson, , Manhattan, New 
York city. The design combines an auxiliary heating 
apparatus with a radiator of novel construction in order 
to obtain a greater heat^radiatfng capacity. -^, 

HANDLE FOR SPOONS. FORKS, AND SIMILAR 
ARTICLES.^ obeph Smith, Taunton, Mass. . Six 
patents have been granted to this designer for handles to 
be used on forks, spoons, knives* and the like. The de- 
signs are all noteworthy for the artistic taste displayed. 

Notb.— Copies of any of these patents will be furn- 
ished by Munn & Co. for ten cents each. Please state 
the name of the patentee, title of the invention, and date 
of this papsr. 



TO INVENTORS. 

An experience of fifty years, and the preparation 
of more than one hundred thousand applications 
for patents at home and abroad, enable us to understand 
the laws and practice on both continents, and to possesB 
unequaled facilities for procuring patents everywhere 
A synopsis of the patent laws of the United States and 
all foreign countries may be had on application, and per- 
sons contemplating the securing of patents, either at 
home or abroad, are invited to write to this office for 
prices, which are low, in accordance with the times and 
our extensive facilities for conducting the business. 
Address MUNN & CO., office Scientific American, 
361 Broadwav. New York. 



NEW BOOKS, ETC. 

Ames on Forgery. Its Detection and 
Illustration. With Numerous Causes 
Gelebres. By Daniel T. Ames. San 
Francisco and New York: Published 
by the author. 1900. 8vo. Pp. 293. 
Sheep. Price $2. 
This fa the most entertaining law book we ever remem- 
bered to have seen. The author is a specialist, a well- 
known handwriting expert who has had over 1,200 cases 
come under his cognizance. So much now depends 
upon the slant of writing or a small break or change in 
the character that it behoves all lawyers to become ac- 
quainted with some of the phases of the subject ; he can 
do this the best by a careful perusal of this book with its 
numerous cases. 

Die Moderne Chemie. Eine Schil- 
derung der chemischen Grossindus- 
trie. Yon Dr. Wilhelm Bersch. Parts 
26-30. Vienna : A. Hartleben. 1900. 
Price per part, 70 cents. 

With Part 30, Dr. Bersch's undertaking is ended. Re- 
viewing the work as a whole, it cannot be denied that 
it embodies a clear, popular description of the most im- 
portant chemical processes which are now used. The 
Illustrations in the main are excellent ; some of them 
have been taken from the Scientific American, nota- 
bly those relating to the manufacture of Bessemer 
steel. 

Von Loebell's Jahresburichte ukber 

DIE VbRAENDBRUNGEN UND FORT- 
S OH R I T T E IM MlLITAER WESEN. 

XXVI. Jahrgang: 1899. Herausgege- 
ben von v. Pelet-Narbonne, (reneral- 
leutnant z. d. Berlin : Ernst Sieg- 
fried Mittler und Sohn. 1900. Octavo. 
Pp. 573. Price, paper, $4. 
The Twenty-sixth volume of Von LoebelPs '* Jahres- 
berichte " discusses the development of military science 
in the year 1899. The first part is devoted to a treatment 
of the changes made during the past year in the various 
armies of the world and Includes a description of the 
South American forces, which, hitherto, found noplace 
in the * 4 Jahresberichte." The second part treats of 
military science, particularly of tactics, scouting and arm- 
ament and likewise includes an excellent bibliography 
of military literature for 1898-1899. The last part is 
composed of critiques of the military events which oc- 
curred in 1898-1 99. Of particular interest to Americans 
is the discussion of the Cuban campaign of 1898. The 
criticisms made, although sharp, are nevertheless Impar- 
tial ; they are all the more valuable for their having been 
made by men who know whereof they speak. The 
Transvaal war is chronicled up to the retreat of Buller 
across the Tugela River, on February 8. 



INDEX OF INVENTIONS 

For which Letters Patent of the 

United States were Issued 

for the Week Ending 

flAY 29, 1900, 

AND EACH BEARING THAT DATE. 

[See note at end of list about copies of these patents.] 



Advertising city directory and information cabi- 
net, G. W. Maxwell 650.794 

Aerating liquids, apparatus for, O. Smith 650.428 

Air brake mechanism, J. Dillander 650.875 

Air motor heater, J. Craig. Jr 650,525 

Alarm. See Low water alarm. 

Alumina from its ores, obtaining, E. Raynaud.... 650,763 

Amalgamator, A. M. Ernsberger 650,581 

Anvil and vise, combined, J. Allen 650.363 

Arcograph, E. A. Sanders 650,799 

Associating mechanism, T. M . North .650,542, 650.543 

Auger coupling, coal, C. R. Anderson 650,627 

Automatic lubricator for solid lubricants, 1. 1. 

Eklund 650.382 

Automobile vehicle, W. W. Valentine 650.437 

Axle, J. McCauley 650.474 

Axle, vehicle, W. H. Andrews 650,665 

Baling press, E. C. Sooy 650.494 

Bargain bouse, miniature, G. A. Crownhart 650.599 

Barium . making dioxid of , C. Savigny 650.518 

Barrel filling apparatus, beer, G. Beer 650.365 

Bath apparatus, shower, W. H. Bridgman 650.503 

Baths, means for heating, C. Walter 650,439 

Battery. See Secondary battery. 
Battery cell and containing case therefor, port- 
able storage, D. P. Perry 650.417 

Bearing, roller, S. S. Eveland 650.383 

Bed chair, R.J.Welles 650.496 

Bedstead attachment, V.E.Kerr 650.466 

Belt, electric, P. Wehigman 650,499 

Bicycle, E. Rhine 650.796 

Bicycle carrying attachment, H. L. Haff 650,460 

Bicycle, chainless, W. Cairns 650.779 

Bicycle lock, E. Schroter 650.592 

Bicycle prop, M. F. Middleton 650.513 

Bicycle seat post, W. H. Holahan 650.31)3 

Bills of fare, binged cover for, R. B. Lonstreth... 650,759 

Binder, temporary. W. N. Winfleld 650.8C5 

Binding device, C. P. Snider 650,493 

Board. See Ironing board. Kneading board. 
Whist board. 

Board edge strip, A. F.Ward 650,440 

Boats, stowing and launching of ships', D. G. 

Martens 650,471 

Boiler. See Clothes boiler. Steam boiler. 

Boiler section coupling, F. L. Sheppard. 650,694 

Bolting machine, gyratory, F. L. Shaler 650,693 

Bookortablet, C.L.Benedict : 650.597 

Boring implement, Maxwell A Spabn 650,795 

Bottle and means forstoppering, A. McLeod 650,541 

Bottle filling machine, G. W. Field 650,532 

Bottle, sauce, J. M. Chapman 650,749 

Bottle, siphon, J.J. O'Neill 650.413 

Bottle stopper or cork, F. Salomon 650,615 

Bottles, machine for manufacturing narrow neck, 

Jones 4 Blue 650,722 

Box. See Folding box. 

Bracket. See Staging bracket. 

Brake. See Magnetic brake. Wagon brake. 

Brake shoe, automatic, A. Lewis 650,688 

Brush, J. P. Wiens 650.577 

Brushing machine, coin freed boot, A. Martin.... 650,723 

Bucket, dinner. S. S. West 650.786 

Buckle, C. R. Home 650,463 

Buckle, suspender, D. L. Smith 650,695 

Building, L. A. Stinson 650,662 

Burner. See Gas burner. Vapor burner. 

Button, W. B. H. Dowse 650.380 

Button, collar, G. W. Dover 650.455 

Button fastener, W.B.H. Dowse 650,378 

Cabinet, picture, L. J. Sanborn 650,732 

Cable tramway grip, A. Rosenholz 650.590 

Calcium carbid, treating, Bilbie & Drivet 650,747 

Canceling machines, feeding mechanism for pos- 
tal, A. E. Morin 650,410 

Cans, drums, etc.. handle for, Bailey & Murray.. 650.773 

Capsule, gelatin, F. H. Metcalf 650,760 

Car, coal or grain, S. D. King 650,538 

Car coupling, Asher & Gautt 650,523 

Car coupling, A. A. Khodes 650.612 

Car coupling, coal. R. W . Hodgson 650,391 

Car fender, R. F. Preusser 650.762 

Car fender, E.Sherwood 650,491 

Car lock, T. B, Kirby 650.561 

Car underf rame, railway, J. M. Hansen 650,792 

Cars, etc., combined automatic fender and brake 

for tram, W. Mack 650,406 

Carbureting air and transporting liquids, appara- 
tus for.E. Bouchaud-Praceiq 650.367 

Carriage controlling lever, motor, C.R. Otis 650,609 

Cart, dumping, J. F. Blaisdell 650.748 

Cash register, J. H. McCormick 650,475 

Casting apparatus, D. T. Croxton 650,373 

Casting apparatus, D. T. * S. W. Croxton 650,372 

Cellulose products, manufacturing, Fremery & 

Urban 650,715 

Chain, drive, F. W. Schroeder 650,591 

Chair. See Bed chair. 

Chair. C. S. Beebe 650,418 

Check hook, O. 1. Roberts 650.667 

Chenille machine, F. H . ueldermann 650,641 

Circuit breaker, automatic magnet, W. M . Scott.. 650,425 

Cleaning and polishing machine, A.L. Hale 650.790 

Clevis, G. C. Avery 650,768. 650.769 

Clock regulator, A. M. Lane 650,468 

Cl.th and dyeing same, gray, W. Elbers 650.752 

Clothes boiler. E.E. Hunter 650,394 

Clothes line pole, Cunningham A Schaer 650.b36 

Clothes line support, J. F. Barr 650.446 

Coffee preserver, roasted. W. H. Ker 650,399 

Coin actuated mechanism. C. E. Padgett.. 650.565 

Coin freed mechanism. M. Sielaff. 650,427 

Collar, horse, B. F. Chapman 650,631 

Color and making same, mordant dyeing red, M. 

H. Isler 650.756 

Comb cleaner, J. F. Corser 650,371 

Combing machine dabbing apparatus, wool, J. 

Denby 650,601 

Conveyers, canvas tightener for endless, C. A. A. 

Rand 650.657 

Copper ores, leaching. J. W. Neill 650,784 

Correspondence, method of and means for se- 
cret, C. E. Gates 650,716 

Coupling. See Anger coupling. Car coupling. 
Machinery coupling. Pipe coupling. Shaft 
coupling. Thill coupling. 

Cream separator, J. M. King 650,537 

Cross tooling and crandalling machine, M. Den- 
nis 650,809 

Crucible shaker, smelter's, W. S. Mather 650,648 

Cushion. See Seat cushion. 

Cutter. See Meat cutter. Wire cutter. 

Cutter head, S. J. Shimer 660,764 

Cycle package holder, C. is. Coolidge 650,632 

Decorating stage for cloths, etc., P. Willner 650.700 

Dental bite plate, L. V. Hough 650,464 

Dental cap crowns, device for sw'aging, G. F. 

Krieger 650,400 

Dental tooth crown stamping machine, N. S. 

Lea 650,685 

Disintegrating mill. A. J. Sackett 650,568 

Display rack rod, M. A. Heimann 650.680 

Doorcheck, liquid, W. K. Henry 650.534 

Door holder and stop, G. E Tyson 650.812 

Drawing or painting instru ment, J. Von Pallich.. 650.544 

Dredge, J. B. Burch 650,667 

Dredging machine. Ecaubert & Hofstad 650.674 

Drill oore lifter, diamond. G. Leask 

Drilling parts of machinery with aid of drilling 

plates or bushes, apparatus for, E. Capitaine. dou.kw 
Dropper and liquid measurer, recording dial, and 
- dose indicator, F.Salomon 650,617 

(Continued on page S65.) 
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OOD or METAL 
Workers 



Without Steam Power should 
use our Foot and Hand Power 
Machinery, Send for Catalogues 

A — Wood-working Machinery 

B — Lathes, etc. 
SENECA FALLS MFG. CO. 
695 Water St., Seneca Falls, N. Y. 




AMERICAN PATENTS. — AN TNTER- 

esting ami valuable table showing tbe number of oatents 
granted tor tbe various subjects upon wbicb petitions 
bave been filed from tbe beginniue down to December 
31, 1894. Contained in Scientific American sup- 
plement, No. 1002. Price 10 cents. To be bad at 
tbis office and from all newsdealers. 



Lathe' 



„> MACHINE 5H-OP OUTFITS, 



Cr-»n+ onrl Dnmap am ' Turret l,;itli<-s. Plan- 
rOOl allU rOWer era, Simpers, ant] Drill Presses. 
SHBPABD LATHE CO., 133 W. 2d St., Cincinnati, O. 



WORK SHOPS 

of Wood and Metal Workers, with- 
out steam power, equipped with 

BARNES' FOOT POWER 

MACHINERY — 

allow lower bids on jobs, and give 
greater profit on tbe work. Machines 
sent on trial if desired. Catalog Free. 

W. F. & JOHN BARNES CO. 
1999 Ruby St., Rockford III. 




The Coburn Patent Trolley Track 

Barn Door Hangers 

Impossible for door to jump tbe track. 
Very simple and cheap to apply. 

1E^~ Send for Book. 

THE COBURN TROLLEY TRACK MFG. CO., 

HOLVOKE, MASS. 




The Eureka Clip 

The most useful article ever invented 
lor tbe purpose, ludispensable to Law- 
yers, Editors, Students, Bankers, Insur- 
ance Companies and business men gen- 
erally. Book marker and paper clip. 
Does not mutilate tbe paper. Can be 
uBed repeatedly. In boxes of 100 for 25c. 
To be bad of all booksellers, stationers 
and notion dealers, or by mail on receipt 
of price. Sample card, by mail, free. Man- 
ufactured by Consolidated Sutety 
Pin Co., Box 121, Bloomfidd, \.J. 





The New YANKEE DRILL GRINDER 

Scientifically Correct. 
RON-WORKERS* More of these ma- 
chines have gone into the leading plants of 
the world in the last two or three years than 
any other. "W1IY1 Because hand ground 
wont do correct work. They break, wear 
- r ..insr, and only last half as long as machine 
^^.ground. Send for catalogue explaining all of these 
jjg things. This is the only drill grinder ever made 
requiring but one preliminary adjustment. Write 
to us Sow for full data. THE FULLER 
MFG. CO., Successors to Ci. T. Kutm-s Co.. 250 
Asylum Av., Kalninazoo, Midi.. I'.S.A. 



The Forbes Patent Die 
Stocks for Hand Power 

Tenincb pipe cut ofl'and threaded 
by one man with ease. 

|£^* Send for Catalogue. 

CURTIS & CURTIS, 

6 Garden St., Bridgeport, Conn. 




No. 56 H a n d Machine 
Ranee 2& to 6 inch 



THE WATERBURY 

Emery Grinder, 

with adjustable table, for flat surface 
grinding and tlnisning, and for ordi- 
nary tool grinding. 

&W~ Send for Circulars. 
BLAKE & JOHNSON, 
P. O BOX 7, 
WATERBURY, CONN. 




TOOL, MAKERS' 

$ UNIVERSAL 
SURFACE GAUGE. 




Complete description in 

a our 112-page Catalogue of 

T Fine Mechanical Tools. 

X Send for it. 

THE I.. S. STARRETT CO. 

Box 13. Athol, Mass., U. S. a, 

000000*000000000000000000000 




GASOLINE MOTORS FOR 

AIJTOMOHIL.KS, 
MARINE, 

KICYCI.ES, 
AND PORTABLE USES. 



From 1 to 
any desired 
Horse- Power. 



Costa 




cents per day per Horse- 
Power to run. 
Simplest in construction and easiest 

to operate. 

ECKHARD GASOLINE MOTOR CO.. 

Brighton-, N. Y. 



THE OBER LATHES 

For Turning Axe, Adze, Pick 
Sledge, Hatchet, Hammer, Au- 
ger, Kile, Knife and Chisel Han- 
dles, Whiffietrees, Yokes, Spokes, 
Porch Spindles, Stair Balusters, 
Table and Chair Legs and other 
I Irregular work. 
■ Patented. tt^ - Sen* for Circular A* 

The Ober Mfg. Co. ,10 Bell St., Chagrin Falls, 0., U.S.A. 




DEFIANCE. MACHINE WORKS 

DEFIANCE, OHIO. U.S. A. 
t-? BUILDERS OF ^rf 

K" HUB, SPOKE., A \ 

WHEEL, BENDING. 

WAGON, CARRIAGE 

v- AND HOOP ->* 



«r~ AND HOOP -y\ 
LONDON 0FFICE.I6 ELDON STR.E..C. 



Si-.cHUTOMATIC SPOKE L>1Hi 



SEND TOR 



Dump, portable, T. J. Kimler 650,510 

Dye tor lakes, azo, P. Julius 650,757 

Dynamos, automatic apparatus for protecting 

compound wound, C. N. Black 650,704 

Easel, E. Dyonnet 650.504 

Electric cable, M. 1. Baird 650,550 

Electric current or motive force controller, A. 

L.Stevens 650,430 

Electric machines, means for maintaining syn- 
chronous rotation of dynamo, Geisenboner & 

Knight 650,677 

Electric motor controlling apparatus, Berresford 

& Wiegand 650.666 

Electric motors, system of train control for, F. 

E. Case 650,452 

Electric sockets and plugs, flush box for, C. H. 

Stewart 650.432 

Electrical distribution system, M. I. Baird 650,551 

Elevating and discharging grain, etc., appliance 

for. J. Havilandetal '.. 650,719 

Emetine salts and making same, W. G. Wblffen.. 650>K6 

End gate. W. H. Powers 650,610 

Eugine. See Explosive engine. Gas engine. Gas 
or oil engine. Hot air engine. Pumping en- 
gine. Refining engine. Hotary engine. Ro- 
tary internal combustion engine. 

Engine starting device, G. S. Strong 650,434 

Envelop, C. A. Gruenhagen 650,754 

Kvener. G. C. Avery 650,770 

Exercising apparatus, S. H. Currie 650,781 

Exercising apparatus, J. A. Raabe 650,656 

Explosive engine, A. H. Goldingbam 650.583 

Explosive engine, H. Sutton 650,736 

Eyeglass spring guard, A. Hufault 650,721 

Fan. car. W. A. Steinruck 650,802 

Fastener, W. B. H. Dowse 650,379 

Fastening for bags, packages, etc., W. J. Rea- 
gan 650,730 

Fastenings, machine for driving metallic, J. 

Dalpe 650,600 

Fences, machine for weaving cross wires in wire, 

J. A. Sbellenberger 650.522 

Filter, liquid. W. Reeves 650.611 

Filter presses, washing precipitates in, M. Zahn.. 650,741 

Filter, water, J. E. Morris 650,563 

Filtering machine, centrifugal, U. Laplace 650,402 

Fire escape, L. Larsson fc'50.403 

Fire escape, \V. A. Shaw 650,733 

Fire iron, Lawson & Pitt 650,539 

Fire kindler, H. J. Mark «50,4T0 

Kireprooting composition, wood, L. Litynski et 

al 650.689 

Fishing apparatus, R McNeill 650.5t>4 

Flower not, A. Roeseler 650,614 

Folding box, Z. B. Webb 650,624, 650.625 

Footwear. E. J. II art man 650,557 

Furnace. See Melting furnace. 

Furniture, L, A. Williams 650,699 

Fuse or cut out, electric, L. \V. Downes 650.K02 

Garment supporter, D. H. Warner 650,573 

Garment supporter clamp plate, D. H. Warner... 650,785 

Gas burner, J. A. Jansson .' 650,559 

Gas burner, incandescent, G. H. Firth et al -650.459 

Gas capsule, reflllable. O. Smith 650,429 

Gas engine, J. S. Losch 650.789 

Gas engine, F. W. Toedt 650,5411 

Gas generator, acetylene, D. D. Harger 650,388 

Gaa generator, acetylene. A. Hicks 650,681 

Gas, making. C. Whitfield 650,698 

Gas or oil engine, H. Swain 650.571 

Gas producer, W. Swindell 650,497 

Gas producing apparatus. C. Whitfield 650,697 

Gases, cooling, T. J. McTighe.... 650.S08 

Gasometer, coin controlled, J. Gribbel 650,506 

Gate. See End gate. Water gate. 

Gate, B. B. Cotant 650,669 

Gate operating mechanism, W. R. Pitt 650,419 

Generator. See Gas generator. Steam genera- 
tor. 

Glass articles, finishing machine for, W. Stewart 650,433 
Glass, machine for pressing and joining articles 

of, O. Carlstrom 650,780 

Glassware, machine for making bollow, G. C. 

Pyle 650,655 

Globe, geographical time, L. J. Dirand 650,454 

Grain washing apparatus, E. S. Spencer 650,495 

Graphophone reproducer and recorder, D. L. 

Minier 650,409 

Grinder for grain or fruit. R. P. Faries 650,458 

Grinding apparatus for grain, etc., A. Arnaud — 650,7«7 

Grinding mill, K. Ellin 650.782 

Gun, H. G. Johnson 650,3% 

G un barrels, rifling of, W. Haws 650,461 

Gun, crossbow, J. G. L. Myers 650,411 

Hammer and nail holder. E. Packer 650,414 

Harness and shaft coupling, L. La Grange 650,d0f! 

Harness attachment, Baskin & Shepherd 650,713 

Harrow, spike tootb, W. M. Frank 650,676 

Hatch, ventilated, H.M.Mcintosh 650,477 

Hay rack, E. White 650,441 

Hay rack, combination, J. McAl lister 650,690 

Heater. See Air motor beater. Water beater. 

Heating apparatus, steam, A. P. Broomell 650,778 

Heel nailing machine, F. F. Raymond, 2d 650.420 

Hinge. G. W. Riley 650,658 

Hinge, L. N. Shoemaker 650,492 

Hoist, ash or other, W. Railton et al 650,691 

Hoisting bucket, J. E. Henry 650,6J2 

Hook. See Check book. Lacing book. 

Hook and eye, W. J. Hogan 650,392 

Hot air engine, J. Wickstrom 650,576 

House. See Bargain bouse. 

Hub for vehicles, elastic wheel, G. M.Dixon 650.638 

Hub, vehicle, R. B. Page 650,415 

Incandescent burners, electric lighter for, Burk- 

hardt & Scbuber 650,668 

Indicator. See Shaft indicator. Sound indicator. 
Speed iudicator. 

Insulator, E. Zertuche 650,445 

Iron. See Fire iron. Soldering iron. 

Ironing board, Bletben & Larsen 650,366 

Knapsack and tent, combined, J.Conley 650,354 

Kneading board. G. Holfiday 650,462 

Knife counting apparatus, pattern, A. Pieper — 650,653 

Knife switch, C. G. Perkins 650,416 

Knives, marking attachment for dieing out, A. 

Pieper 650,652 

Knitting machine. H. Donner 650,376 

Lacing book, F. H. Rees 650,481 

Ladder, extension, H. E. Howard 650,604 

Lamp burner, C. A. Taplin 650.595 

Lamp, incandescent, R. A. Fessenden 650,531 

Lamps, casing and lamp socket for portable elec- 
tric. D. P. Perry 650.418 

Lathe, S. M. Anderson 650.706 

Ledger, summary journalizing, A. O. Kittredge.. 650,605 

Level, spirit, L. Desmarais £50,751 

Life saving apparatus for ships, G. F. Parratt 650.729 

Life saving raft. C. A. U. Pepin 650,47!) 

Line counter and book mark, combined, M. A. V. 

Wireback 650,664 

Liquid dispensing apparatus. T. L. Valerius 650,623 

Liquids, apparatus for dispensing carbonated, 

H. Robertson 650,797 

Lock. See Bicycle lock. Car lock. Sasb lock. 

Lock, F. Fischer 650,556 

Loom harness operating mechanism, F. Lacey... 650,813 

Loom shedding mechanism, T. Morrison 650.607 

Loom shedding mechanism. E. Tebbs 650,737 

Loom shuttle, T. W. Millward 650,562 

Loom take-up mechanism, G. Goodline 650,717 

Looms, change retarding device for weft replen- 
ishing, W. N. Kimball 650.684 

Low water alarm, D. M. Lowe 650,647 

Lubricator. See Automatic lubricator. 

Machine, convertible, S. R. Crouner 650.635 

Machinery coupling, textile, Brook & Leach 650,450 

Magnetic brake, E. M. Rarnes 650.628 

Malting drum, J. F. Dornfeld 650,377 

Mannite, manufacturing substances resembling. 

A. Hough 650,536 

Measure, tape. J. G. Eddy 650,712 

Measuring cork and recording dial, automatic, 

F. Salomon 650.616 

Measuring device, tape, C. B. Hatfield 650,389 

Meat cutter, J. A. Sander 650.618 

Melting furnace, F. W. Minck 650,726 

Mercerizing machine, F. C. W. Stelter 650.442 

Metal caps, band press for making, G. F. Krieger 650,467 
Metal objects by means of fluid pressure, appa- 

r.itusf»r shaping. C. Huber 650.755 

Metal tube. C. W. Whitney 650,575 

Metals from their ores, etc., apparatus for sepa- 
rating, Smith & Bond 650,800 

Meter. See Water meter. 

Milker, cow, Thatcher & Hussey 650,572 

Mill. See Disintegrating mill. Grinding mill. Roll- 
ing mill. 

Morpbin esters, making acidyl. E. Mennel 650,408 

Motor starting apparatus, \V . Cooper 650,370 

Mower, lawn, W. H. H. Heydrick 650,508 

Mowing machine, D. Sincock 650,517 

Mowing machine, M. Williams 650,443 

Mudguard, G. D. Briggs 650,449 

Music, sheet, T. P. Martin, Jr 650,783 

Ore concentrator, W. G. Dodd 650,673 

Ores, apparatus for electrolytic reduction of, F. 

H. Long 650,646 

Organ coupler, pneumatic, E. C. Hiscock 650,390 

Packing, piston, C. D. Corser 650,750 

Padlock, permutation, D. N. Lehnier 650,404 

Paper drying apparatus, wall, L. H. McCartney.. 650,587 

Paper feeding machine, T. C. Dexter 650.672 

PaPer moistening apparatus, W.S.Sherman 650,41*0 

PaPer registering instrument, T. C. Dexter 650,709 

{Continued on pag e 366) 



FSTERBROOliS 



uSTEEL PENS 



' ESTERBR0OK&CA 



m _ Esterbrook's Falcon is the stand- 

mmtm 150 Varieties. For Sale by all Stationers. ard among pens. 

Works. Camden. N.J. THE ESTERBR00K STEEL PEN CO. 26 John St.. New York. 



PUT ON WHILE YOU WAIT 

BYANYBICYCLE OUTFITTER OR^ 
REPAIRER/^ PRICE $W?£f 



UNIVERSAL 

:raA5TERBRAKEC". 



Sprocketand Lock Nut> N dWe Will 

Return Coaster Brake To Fit Your Wheel 
catalogue free, ^ 



CROOKES TUBES AND ROENTGEN'S 

Photography.— The new photography as performed by 
the use or Crookes tubes as a source of excitation. All 
about Crookes tubes. Scientific Amf.kican Supple- 
ment, Nos. 181. 189, 28**, £43, 244, 7!)'2. 7!*.*, 
905. 90S* 1050, 1054, 105% 10.16. 1057. also 
Scientific American, Nos. 7. 8. 1 O and 14, "Vol. 74. 
These profusely illustrated Supplements contain a 
most exhaustive series of articles on Croowea tubes and 
tbe experiments performed with them. Among them 
will be found Prof. Crookes' early lectures, detailing 
very fully the experiments which so excited the world, 
and which are now again exciting attention in connec 
tlon with Roentgen's photography. Price 10 cents each. 
To be had at this office and from all newsdealer.*. 




which unlocks the best oppor- 
tunities in the Business World 
is the skilled use of the 

Remington 
Typewriter 

because the chief demand is al- 
ways for Remington operators. 

wTCKOFF, SEAMANS & BENEDICT, 327Broadway, N.Y. 



The utmost precision 
in grinding cups and 
cones for Automobile! 
and Bicycles is obtain 
ed by using the 

NEW 

"RIVETT" 
PATENT GRINDERS 

For particulars and catalogue, address 

FANEUIL WATCH TOOL CO., 

Brighton, Boston, Mass. 

Makers of the Celebrated " Rivett 
Precision Lathes, 




Put on paint that stays on. 

'PATTON'SpIoopPAINTSI 

I are guaranteed for five years. A prac- I 

tical book of useful paint knowledge ] 

i and many color combinations,.//-**. 

Liberal inducements and agency to dealers. 

JA9. E. PATTON CO., 

K2? Lake St., M llwaukee, . Wis. 1 



Queen Transits and Levels 

ilgh Grade Instruments with the Latest Improvi 
60 page En- __>^ — • 240 pag 
[ineering I 1-1112 nTTCCN I ematic 
'atalogueon I IxlJu UlEEll I logue 
ipplication. ^^m^^^^^^^^^^^.mI plicatii 



High Grade Instruments with the Latest Improvements, 
page Rn- mmk_^^^^^^^^^^m« 240 page Matta- 

~'calCata- 
e on ap- 
application. ^^^^^^^^^^^^^mmJ plication. 

ENGINEERS' AND DRAFTSMEN'S SUPPLIES. 

DIICCU Si Pn Optical and Scientific 
LJUCCn 06 UU., luslrmncm Works, 

59 Filth Ave., New York. 1010 Chestnut St., Phila. 



" New Standard " Dry Battery 

Absolutely Highest Standard in tbe World 
for Auto-Gasoline, Telephone, Electro-Medi- 
cal and Bell Work, tor $3.01) cash with order, 
will send 1 doz. No. 2, or % doz. Special Auto- 
mobile Cell anywhere, f. o b. New York. 
$W Send stamp for New Catalogue. 
WM. ROCHE, Inventor and Sole Manuf'r, 
42 Vesey Street, New York City. 




WELL 



DRILLING 
Machines 



Over 70 sizes and styles, for drilling either deep or 
shallow wells in any kin* of soil or rock. Mounted 
on wheels or on sills. With engines or horse powers. 
Strong, simple and durable. Any mechanic can 
operate them easily. Send for catalog. 

WILLIAMS HltOS., Ithaca, N. Y. 



jj:»ii:ijHii^aijaAiiMfa aisa 



\ 'GOAL.*-" Ore separators, Rlvolving-ohaking screens 

| ;ii 'a JIGSs STAMP BATTtRltS^Ss'^MILLINGaMININGMACHINLRYo^^s. 

MJLHARRINGTOIU KING PERFORATING (^hTago. 



The kten taical Research Co. 

PETER T. AUSTEN, Ph.D. Prest. and Manager. 
Experimental Investigation of Technical Problems. 
Research Work for Manufacturers. Improvement and 
Invention of Processes and Products. Utilization o± 
Wastes and Unapplied Substances. Reduction of Man- 
ufacturing Costs. Testing, Perfecting, Introducing aud 
Disposing of Processes and Products. Manufacturing 
Formulas. %£T Explanatory Circular on Application. 

52 BEAVER STREET. NEW YORK. 



ARMSTRONG'S No. THREADING MACHINE 

Can be attached to bench or post. 
Desiened for threading tbe 
smaller sizes ofpipe, iron or 
brass, also bolts. Has two speeds, 
one for pipe M to 1 inch ; tbe 
other for pipe V4 to 2 inches, 
inchi si ve. Uses the regular 
Armstrong adjustable dies. Oth- 
er attractive features. Send for 
Sarticulars. The Armstrong 
Ifff. Co., 139 Centre Street, 
New York. Bridgeport, Conn. 




THE ELECTRIC HEATER.— A VALU- 

able paper, with working drawings of various forms of 
the electrical heaters, including electric soldering iron, 
electric pad for the sick, etc. 6 illustrations. Scien- 
tific American Supplement 1112. Price 10 cents. 
For sale by Munn & Co. and all newsdealers. 



If You Want the Best Lathe and Drill 




CHUCKS 




BUT 

WESTCOTT'S 

Strongest- 
Grip, Great- 
est Capacity 
and Durabil- 
ity, C eap and Accurate. 

Westcott Chuck Co.. Oneida, N. Y„ II. S. A. 

Ask for catalogue in English. French, Spanish or German. 

First Prize at Columbian Exposition, 1893. 



AT I ACTT HOUSES LIGHTED 

Ml LAO I ■ RY BATTERIES 




CHEAPEST AND BEST LIGHT. 

We also want Agents for our Table Lamps, 
Carriage and Bicycle Lights, Fan Motors 
with Batteries, Cap Ligbts, Necktie Lights, 
and everything electrical. Largest makers 
in the world and we undersell all. Aeents 
wanted. Send for new Catalogue, just out. 
OHIO ELECTRIC WORKS, Cleveland, Ohio. 



THE HEW BRISTOL COUJVrKK 




Registers an accurate account of work done on print- 
ing presses, grain tallies, weighing, measuring and 
other automatic machines. Counts up to 1,000 000 and 
repeats automatically. Simple, accurate, durable. Spe- 
cial couuters to order. S3?" Sendjor circular. 

C. J. ROOT, Bristol Conn.. IJ. S. A. 



MAKE ICE CREAM IN 30 SECONDS 

Best, purest, cheapest. Noone cares to 
struggle with old timefreezers after seeing 
the Polar Star Freezer making ice 
cream. Saves ice and salt, easily cleaned 
and operated, always in order. 

Of* Live Agents Wanted. 
Polar Star Mfjc. Co., 281 Levant m .. lMiil:i«Vli»M«. Pa 





Floats for Steam Traps i 

Hereules Seamiest* Copper Floats* 

art- tested to 300 lbs. per s<j. in. and warranted. 

The original and only Mnalnfl seamless copper 

Moats made. Send fur No. 9 Catalogue Free. 

HERCULES FLOAT WOUK&, 

Springfield. Muhh. 



Jie you Going (o Build a pome? 

Those intending to build will find tbe very best practical sug- 
gestions and examples of Modern Architecture in the handsomest 
Architectural Magazine ever published, 

"The Scientific American 
Building Edition." 

Each nnmber is illustrated with a Colored plate andnumerous 
handsome engravings made direct from photographs of buildings, 
together with interior views, floor plans, description, cost, location, 
owners' and architects' names and addresses. The illustrations 
include seashore, Southern. Colonial and City residences, churches, 
schools, public buildings, stables, carriage bouses, etc. 

All who contemplate building, or Improving homes or strnc 
hires of any kind, bave in tbis handsome work an almost endless 
series of the latest and best examples from which to make selections, thus saving time and money. 

Published Monthly. Subscriptions, $2.50 a Year- Single Copies. 25 Cents. 

For sale at aii news stands, or address MUNN & CO., Publishers, 361 Broadway, New York. 
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YOU can prepare yourself for a better position 
without neglecting your present work. 
Our students advance in salary and position 
while studying. VM ore than 150,000 students and 
graduates have taken technical courses by mail. 
No need to leaves home or sacrifice present sal- 
ary. Our own copyrighted texts are furnished 
free. Your success is guaranteed. 

Others Have Raised Themselves. 

Devote part of your leisure timeto the studyof 
Mechanical or Architectural Omuffhting, Elee- 
II Enelne 



1 JUnjElneerlnKI 

e, cTh — ' - 



trU-ol,MeehuQUftl, Steam or ClvL fc .„^. „„_, 

Architecture, Surveying, Mining, Chemistry 
Bookkeeping and Stenography BY MAIL. 

Established 1891. Capital |1, 500,000. Write and tell na 
what profession yon wish to enter. 
The International Correspondence Schools, 
Box 949 Scranton, Pa, 



ROOF YOUR OWN BUILDINGS 

at Blight expense of time, labor or money with 
Warren's Natural Asjthalt Stone Surface Ready Roofing. 

Surface is completed at 
factory and requires no 
painting. Durable and 
comparatively fire-proof. 
In rolls of 108 square feet, 
made of genuine Trinidad 
asphalt. Write for par- 
ticulars to 
Warren Chemical & M$j. Co., 86 Fulton St., New York. 




MANUFACTURE OF BICYCLES.— A 

very comprehensive aiiicle giving the details of con- 
struction of every part <ij these vehicles. With 51 en- 
gravings. Contained; in. Scientific American Sup- 
plement, No. 908/ price 10 cents. To be had at this 
office and from all newsdealers. 
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IBHIfl Hew Button 









HOLDS LIKt s- ' PURE 
A VISl ^-T:~ ALUMINUM 



THE BEST THING YET! 
Is simple and durable, and can 
be put on and taken off sit will. 
Nothing like it in the world. 
Tiy a set and be convinced. If 
your dealer does not keep them. 
send 25c. to us for sample doz. 
THE I* Ac II". SUPPLY CO., 

85 Commercial Avenue, 

Singh amton, N. V. 



Acetylene Number 

JUNE 20, f900. 

Devoted to Acetylene as Motor Fuel, especially for 
vehicles. Sequel to our Steam Boiler and Explosive 
Motor Numbers, already issued. 

Articles by leading scientists and inventors. Price 
10 cents, stamps or coin. Subscription : Domestic, $2.00; 
Foreign, $3.00 a year, in advance. 
THE HORSELESS AGE, 150 Nassau Street, New York. 



Letters copied while Writing. 

No press; no water; no brush) no 
work. Any ink; any pen; any paper* 

Our Pen-Carbon never smuts; our clip holds 
paper firm. Write with no extra pressure, 
and our Fen-Carbon Letter Book pro- 
duces a perfect copy. For letters, bills, etc. 
Can be used anywhere. If your stationer 
does not keep it, write for free specimen of 
work. Address Department L 

PEN-CARBON MANIFOLD CO.. 
145-7-9 Centre Street, New York. 



NOW READY. 



AN AMERICAN BOOK ON 

Horseless Vehicles, 
Automobiles and 
Motor Cycles. 



OPERATED BY 



Steam, Hydro-Carbon, Electric and Pneumatic 

Motors* 

By GARDNER D. H1SC0X, M. E. 

Author of "Gam, Gasolene and Oil Vapor En Ines," 

and "Mechanical Movements, Devices 

and Appliances." 

Price $3.00 Postpaid. 

This work is written on a broad basis, and comprises 
In its scope a full illustrated description with details of 
the progress and manufacture ng advance of one of the 
most important innovations of the times, contributing 
to the pleasure and business convenience of mankind. 

The make-up and management of Automobile Vehicles 
of all kinds is liberally treated, and in a way that will he 
appreciated by these who are reaching out for a better 
knowledge of the new era in locomotion. 

The book is up to date and very fully illustrated with 
various types of Horseless Carriages, Automobiles and 
Motor Cycles, with details of the same. 

Lame 8to. About 400 pages. Very Fully 
Illustrated. 

IF" Send for circular of contents. 

MUNN & CO., 361 Broadway, New York I 



Pavers' smoothing irons, portable furnace for 

heating, A. W.Lindsay 650,645 

Pencil cutter attachment, W. H. Pitt 650,545, 650,546 

Phonograms, duplicating. G. H. Stevens 650,481 

Phonograph records, duplicating, H. G. Wolcott, 650,739 
Photographic developing apparatus, R. Unger.... 650.622 

Photographic plate clip, E. T. Schoonmaker 650,560 

Piano case, J. C. Sch leicber 650,484 

Pig ejector. White & Semple 650.596 

Pipe coupling, E. S. Duffy 650.580 

Planter, check row corn. J. McCormick. .' 650.476 

Planter, potato, 8. Grenon 650,886 

Planter, seed. (i. C. Avery 650,772 

Pliers, belt punching, 8. W. Entrekin 650,530 

Pluw, <i. C. Avery 650,771 

Plow attachment, E. ti. Woodmansee 650,444 

Pocket book, M. Scbeuer 650,519 

Pole, pressed steel. J. M. Hansen 650,791 

Pool table. J. E. Berkstresser 650,775 

Pot. See Flower pot. 

Press. See Baling press. Seal press. 

Pressure regulator, J. P. Metzger 650,724, 650,725 

Printing machine margin roller, rotary, A. Cole.. 650,579 

Printing press, J. L. Firm 6H0.639 

Printing press delivery apparatus, H. Hartt 650,679 

Propeller, boat, Koe & Mills 650.613 

Propeller, pneumatic, J. P. Hickey 6.^0.535 

Propelling mechanism, boat, V. B. Hatch 650,558 

Pulverizing implement, agricultural, S. B. 

Robuck 650.798 

Pump, hand, T. Reis 650,421 

Pump rods, repair apparatus for surface oil, R. 

E. Smith 650,734 

Pumping engine, duplex. 'II. Kessler 650 509 

Punching machine, A. Scbarfl 650.692 

Race horse starting device, Miles & Spill 650,514 

Rack. See Hayrack. 

Radiator. A. O. McBean 650,473 

Radiator, F. V. Winters., 650.500 

Railway, electric, J. B. Larkin 650,586 

Railway order recorder, Thomas & Lange 650,435 

Railway system, electric, A. H. Armstrong 650,364 

Railway system, underground electric. J. B. Lar- 

kin 650,585 

Recorder. ■ See Railway order recorder. 

Refining engine, C. E. Torrance 650,738 

Refrigerator car lock, T. B. Kirby 650,560 

Register. See Cash register. 
Regulator. See Clock regulator. Pressure regu- 
lator. Temperature regulator. 

Rheostat switch, R. Fuller 650,582 

Riveting machine feed mechanism, W. P. Barrel, 650,578 

Roadway, H. Dunlop 650,710 

Rollins mill. S. V. Huber 650.682 

Rotary engine, B. Ljungstrora 650,540 

Rotary internal combustion engine, V. R. Stew- 
art :.. 650,661 

Rubbing and polishing machine, W. J. Maddox. . 650,407 

Rule, W.D.Jones 650,793 

Ruling machine, G. W. Kauser.... 650,683 

Sad iron cleaner, G. C. Poulton 650,654 

Sample article, M. N. Bray 650,705 

Sash fastener, H. Greenwood 650,678 

Sash lock. Shaw & Spalding... 650.521 

Sawmill set works. Wood & Lachapelle 650,626 

Saw teeth, tool for shaping and side dressing. W. 

H. Aiken 650.788 

Seal press. If. W. Brooks 650,807 

Seat cushion for carriages, etc., S. R. Bailey 650.&06 

Secondary battery. J. P. Clare. 650.808 

Separator. See Cream separator. 

Sewing books and eyes on cards, machine for, T. 

J. Carmody 650,553 

Sewing machine, hemstich. B. Roschach 650.432 

Shade holder, adjustable window, T. Harding 650,584 

Shaft coupling, R. K. McLellan 650,412 

Shaft indicator. J. Place 650,517 

Shafts, etc.. indicator mechanism for, J. Place... 650.48C 

Shafts, shipping cover for vehicle, C. Eblen.. 650,457 

Shutter, focal plane. Wright & Gooding... 650,787 

Shutter worker, C. S. Amsden 650,701 

Signaling system, L. C. Smith 650,570 

Sink door opener, automatic, L. S. Safford 650,422 

Skein holder, silk, K. W. Chamberlain 650,630 

Snow remover, R. Heller 650.507 

Soap cutting machine, J. P. Wetberill. 650,574 

Soldering iron, J. Hurlimann, Jr 650,643 

Sound indicator, M. J. B. J. Schmitt 650,659 

Sound reproducing machines, automatic stop 

mechanism for, J. H. Crowell 650,526 

Speed indicator, H. Hubbell 650,4(5 

Spinning machine cleaner, Mock & Jackson 650,515 

Spinning, twisting and winding machine, R. 

Dawes 650,708 

Spooling machine knot finisher and trimmer, A. 

Stafford 650,620 

Staging bracket, folding. A. H. Danf orth 650,707 

Stanchion, stock moving, W. Gingery 050,533 

Steam boiler, C. W.Cox 650,634 

Steam boiler, J. R. Crabill 650.598 

Steam generator, de Nittis&Mahl 640,651 

Still, water, A.R. Bailey ' 650.501 

Store service cabinet, A. G. Duncan 650,45fi 

Stove, gas beating, M. Griswold, Jr 650,603 

Stove hot air attachment, beating, H. H. Baltz- 

ley 650,745 

Stove or range lifting device, S. C. Entwistle 650,810 

Strainer. S. Roberts 650,731 

Strop, quadruple, W. D. Evans 650,713 

Surgical appliance, R. W. Barton 640,774 

Switch. See Knife switch. Rheostat switch. 
Table. See Pool table. 

Tag, labeling, A. B. Burrows 650,706 

Tamping plug, R. H Vesey 650,803, 650.804 

Tanks, mechanism for discharging contents of, 

H. R.Shaw 650,569 



Telegraph, facsimile. Dun Lany & Palmer 650,381 

Telephone exchange system, W. Smith 650,548 

Telephone lines, connection counter for, C. E. 

Scribner 650,489 

Telephone pay stations, toll collecting appliance 

for, Scribner & McBerty 650,488 

Telephone switchboard calling appliance, C. Jfl. 

Scribner 650.487 

Telephone switchboard pilot signal, C. E. Scrib- 
ner 650,486 

Telephone switchboard supervisory signal, C. E. 

Scribner 650,426 

Telephone trunk Hue signal, C. E. Scribner 650,485 

Temperature regulator and gas valve, T. O. 

Perry 650,588 

Tentering machine fastening device, C. J. Gadd.. 650,385 
Testing machine, centrifugal, M. Eggeman 

650,527, 650,529 
Testing machines, driving mechanism for centri- 
fugal, M. Eggeman 650.528 

Tethering horses or other animals in stables, etc., 

means for, W. H. Bartrum 650,524 

Thill coupling, R. Eccles 650,711 

Threshers and separators, adjustable tailings 

board for, W. Gingrich 650.811 

Tie plate, compensation, H. Herden 650,730 

Tlle.L. Gnoth 650,387 

Tire valve attacher, G. H. F. Schrader 650,423, 650.424 

Tire, vehicle wheel, A. L. Stevens 650.621 

Tonsilotorae, Stohlmann & Pfarre 650,496 

Tool, combination, Townsend & Squier 650,436 

Tool holder. W. H. C. Harrison 650.718 

Tool, household, R. W. Randle 650.589 

Top roll saddle, J. BUsborough 650.776 

Toy, J. SGhwarz 650.619 

Toy cannon, Cooper & Law 650.633 

Toy furniture, M. E. Eldridge 650.675 

Track support, overhead, J. W.Barney 650,746 

Trolley, C. M. Feist 650,384 

Trolley, G. R. Tomb 650.765 

Trolley wire suspension device, J. W. Scully 650,814 

Truck, F. E. Brown 650.629 

Truck, barrel, M. H. Daley 650.374 

Truck, car, A. K. Mansfield 650.511 

Truck for transporting bicycles, F. W. Whitcher, 650.663 

Truck, railway car, G. H. Sebrlng 650,594 

Trunk lid brace, I. W. Lamb 650.401 

Truss, Hernial H. Fehr 650.714 

Tube cleaner, J. J. Byers 650.451 

Turbine, steam, J. A.Muller 650.K49 

Type containing channel, Johnson & Low 650.397 

Type distributing apparatus, A. A. Low 650,405 

Type setting apparatus, Johnson & Low 650.398 

Typewriter, music, F. H. Beats r. 650,447 

Typewriter ribbon mechanism, H. L. & F. X. 

Wagner 650,438 

Valve for suction or blast pipes, relief, H. L. 

Day 650,670 

Valve, hydraulic. R. C. Bromley 650,777 

Vapor burner, incandescent, B.C.Bradley 650.368 

Vapor burner, incandescent. J. J. Snyder 650.735 

Vehicle front gear. Parry & McClintock 650,478 

Vehicle, power driven. K. E. Molas, et al 650,516 

Vehicle washing apparatus, P. H. Ryan, et al 650.483 

Vehicle wheel. C. A. Wright 650,740 

Velocipede frame, W. H. Crosby 650,555 

Vessel, combined surface and submarine, S. 

Lake : . 650.758 

Vice, machine. W. F. Koeppen.. 650.64t 

Wagon brake, automatic, Bakkom & Eriksen 650.702 

Wagon clips, machine for rolling. J. H. Baker 650.743 

Wagon clips, manufacturing, J. H. Baker 650.744 

Washboard. T. 8. Pierce 650,566 

Washer. A. B.Gibson 650,753 

Watchmaker's hand vise, C. H. Jenkins 650.395 

Watergate, steel. J. Bouse. 650.502 

Water heater, J. W.Smith 650,801 

Water meter, H. Fredrick. 650,640 

(Continued on paffc 367/ 



TOWERS OVER ALL 

inaccurate timekeeping, durability and every 
quality that makes a timepiece best— the 




Ruby Jeweled Elgin Watch 

made for over a third of a century— with an 
output exceeding eight million perfect watches. 

Sold by Jewelers 
in cases and sizes to suit every taste. 
The World's Standard. 

Our booklet, "The Ways of a I An Elgin watch always has the 

Watch," mailed free on ! word "Elgin** engraved on 

request. | the works — fully guaranteed. 

ELGIN NATIONAL WATCH CO., Elgin, III. 



models ana 



experimental Work 

Inventions Developed. Special Machinery* 
E, V. BAILLARD, Fox Bldg., Franklin Square, New York. 




Worlds Standard 



■Catalogue of latest Hodels for a stamp*! 
1 BMITH ft WESSON, 

114 Stochbridge St., Springfield, U 



Keep Your Horse Healthy 

See that his stable is fitted with. 
LOGAN'S PATENT STALL DRAIN 
which carries off all tilth and had odors. 
Saves Its cost in one year. Prolongs 
the animal's life and adds to its useful- 
ness. $W Booklet Fr*e. 
Logan Sanitary Horse Stall Company, 
1682 Broadway, New York. 




A Safe Housekeeper 



is our tiammerlesa 




, Sporting Goods 
" Stores. 



Sold by... 

Hardware, 

and General St< 

Catalogue S for the asking. " 

HARRINGTON & RICHARDSON 
ARMS CO.. Worcester, Mass. 



ELECTRO MOTOR, SIMPLE, HOW TO 

make.— By G. M.Hopkins. Description of a small elec- 
tric motor devised and constructed with a view to assist- 
ing amateurs to make a motor which might be driven 
with advantage by a current derived from a battery, and 
which would have sufficient power to operate a foot 
lathe or any mac Mite requiring not over one man powi 
or. With 11 figures. Contained in Scientific Ameb- 
ican Supplement, No. 641. Pilce 10 cents. To be 
had at this office and from all newsdealers. 




?8u USE GRINDSTONES P 

Cf so we can suppiy you. All sizeB 
mounted and unmounted, always 
kept in stock. Remember, we make a 
specialtyof selecting stones for all spe- 
cial purposes. %&~ Ask for catalogue. 

The CLEVELAND STONE CO. 

2d Floor, Wilshire, Cleveland, 0. 



SSSffi CAPE NOME GOLD XlZS'tf"" 

KROGH'S CENTRIFUGAL SAND PUMPS 

and Drake's Amalgamators. The only machines that have stood the most exacting tests of practical miners. 

KROGH MANUFACTURING GO. X&^Kiib^ *""*"»■ 

In daily operation at the works. Builders of modern MINING, DRAINING and IRRIGATION 
MACHINERY of highest efficiency. jy Send for Descriptive Catalogue. 



^rAlE Li:. ; ^ i V: l liiiiliLl" F J!lDAYJ3THE 



It Appeals to Both the Amateur and 
Skilled Photographer. Has Many Ad- 
vantages. ^~ Send for catalogue to 
GUNDLACH OPTICAL CO., Rochester, N. Y. 



Asbesto- 

Metallic 
Packings 

SHEETING, GASKETS, TAPE and PISTON PACKINGS. 

Will stand the highest pressure for either stea m or 
hydraulic work. JW" Write for samples and price list 

C. W. TIMMiU MFG. CO., (Est. 1874), 8$ Pearl St., Boston, D. 8. A- 





Anybody Can Afford 

BBS""" 




Adds, Subtracts, Hnltlplles, Divides, ete. 

= Carries all columns automatically. A.1 
ne references. 2years*guaranteo. lOdays' trial, 
x Request instructive illustrated Booklet W 1. 
* The International Aiithmachlne Co.* 
,a 141-149 La Salle Street, CHICAGO, ILL. 



KROMSKOP 

Color Photography 

JVature's Reflex! "' It seems almost a miracle ! " - 
"To the already long list of marvelous devices which 
will come Into common every-day use must he added 
this last and most pleasing gift of science." 

Kromskop'H Kroiniigranis and Kromskop's 
Cameras, now ready. E&~ Send stamp for booklet. 

IVES KROMSKOP COMPANY, Incorporated, 
1334 Chestnut Street, Philadelphia. 




Afagio Lanterns, Slides, Films, and Moving 

Picture Machines. Writeforour Bargain List No. 1. 

WILLIAMS, BROWN & EARLE, Philadelphia, Pa. 



REVERSING STEAM TURBINE.— PAR- 

son's recently perfected turbine for boats. Illustrations 
sbowing details. Contained in Scientific American 
Supplement, No, 1158. Price 10 cents, by mall, from 
this office; and from ail newsdealers. 



g .*..*..*..*..+..*..*..*..*..*..*..*..*..- ^■^..^.■^..^■^■^..^..A.A.A.A.A.A.A. 



Would You Become o 

J Plan of lUarr 




Would you possess the capacity that directs affairs? Would you de- 
velop the power that dominates men,the force that controls their minds ? 
In all walks of life these faculties measure the difference between suc- 
cess and failure. They are to be traced to one mental characteristic— PERSONAL MAGNETISM. 
It is this well-nigh undefinable something that makes a man irresistible, that enables him to com- 
pass all difficulties, to surmount all obstacles. It is this mental energy that causes him to surpass 
his fellow-men in the pursuit of fame, fortune, happiness. With the consciousness of the power of 
Personal Magnetism attained comes ability to make friends, inspire confidence, win affections. You 
can embrace opportunities, gain social position, , achieve business success. You can become a great 
power for good in the community in which you live. «*THE WONDERS OF PERSONAL MAG- 
NETISM AND HYPNOTISM*' is the titie of a scientific treatise which tells you precisely how to 
acquire this marvelous influence. It is a comprehensive work by the eminent authority, Dr. La Motte 
Sage, A.M., Ph.D., LL.D., graphically written, profusely illustrated, admirably executed. It reveals 
wonderful secrets and contains startling surprises. It is free to you for the asking. This offer is ab- 
solute, genuine and without conditions. Send your name and address and receive the book by return 
mail without expenditure. It has brought success to thousands who have.sent.us such testimonials 
as these : 



Rev. R. C. Quinn, D.D., Ph.D., Winn, Mo., 
says: "Tour treatise is a revelation. It is far 
in advance of anything of the kind that I have 
ever seen." 



MBS. R. C. Young, No. 312 Indiana St., Law- 
rence, Kan., wrtes: "Your instructions are 
worth more than all the previous reading of my 
life. The book is simply grand." 



Write at once to 

NEW YORK INSTITUTE OF SCIENCE, Dept. M.R.I5, Rochester, N. Y. 



June 9, 1900. 



$Mutiiu ^mmtm. 
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ELECTRICITY VRSL 

4^fc Students are taught by r«.rri;si..»ndeiu-c nil 

|!9tt E.iisoii indorses our Inst.ili.te. The elec- 
/ mi trusl lield otitrs the tfival.est ojjportuni- 

^[^^ We te.irh also Mechanic id Kiigiiteer- 

^^> inK. "Mechanical It r ft win*, etc. 

Till* EU't-trioul Knicf nei-r IiiMtitiiH- ot* (or- 

ri'«ilK)ii«U'nct* 1 riMtl-Mftlon. Jlt'i't. A. '-£ lo 

U'enl «S»t Street, New YnrK. 











ROSE POLYTECHNIC INSTITUTE 

A College of Engineering. Mechanical, Electrical, Civil 
Engineering; Chemical Courses; Architecture. Exten- 
sive shops. Modernly equipped laboratories in all de- 
partments. Expenses low. 18th year. Fox- catalogue 
address, C. L, MEES. President, Terre Haute, Ind. 



SUBMARINE TELEGRAPH.— A POP- 

ular article upon cable telegraphing, scientific Am- 
erican Supplement 1 134. Price 10 cents. For sale 
by Mmin & Co. and all newsdealers. 




ILLUSTRATING 

TAUGHT BY MAIL. 

Newspaper Sketch Irg, WaBbdrawing, 
Pastel and bigiierlll us.trati«n. Adapted 
toall. Personal instruction and criticism 
same as in our resident school. Pre- 
pares quickly for profitable work. Mod- 
erate rates. Write lor particulars. 

NATIONAL SCHOOL OF ILLUSTRATING, 
38 Penn. St., Indianapolis, Ind. 



The Olds Gasoline Engine 

isasimple, well made and very 
economical power. It has no 
complications. 1 to 
50 h. p. stationary. 
Small sizes self con- 
tained, iH, S, an* 15 
h. p. Mounted en- 
gines, 2 to ttO h.p. ma- 
rine. Send for com- 
plete catalogue. 

Olds Motor Works, 

Box 418, Detroit, Mich. 




VOLNEY W. MASON & CO., 

Friction Pulleys,Clutches& Elevators 

PROVIDENCE, R. I. 




20th CENTURY ^KT 

Tins Ideal Gentleman's Launch, elegantly finished, 
simple, seaworthy, safe, reliable. Seats 8. Speed 6 
miles. Guaranteed for one year. Price $200.01. Order 
now, avoid Spring rush. Send 10 cents for handsome 
7S-page catalogue of Steam and Sail Yachts, Launches, 
How Boats, Cannes. RACINE BOAT MANU- 
FACTURING CO., Box D, RACINE, WIS. 



0NIT0R/M0GUL 




MONITOR 



VAPOK ENGINE AND POWER COMPANY 
(HAND DAPIU. MICH. SATALOUK. 



RUBBER STAMP MAKING. — THIS 

article describes a simple method of making rubber 
stamps with inexpensive apparatus. A thoroughly 
practical article written by an amateur who has had ex- 
oerienee in rubfter stamp making. One illustration. 
Contained in Supplement 1 l 10. Price 10 cents. For 
sale byMunn & Co. and all newsdealers. 




MARINE MOTORS 

are GUARANTEED to 



GIVE SATISFACTION. 

Durable in Construc- 
tion and Easy and 
Safe in Operation. 
13^" Send for Catalogue 
and investigate our claims. 
TRUSCOTT BOAT MFG. CO., St. Joseph, Mich., U. S. A. 





By GEORGE M. HOPKINS. 

20th Edition Revised and Enlarged. 

914 Pages, 820 Illustrations. 

Price $4.00 in cloth; $5.00 in half morocco, postpaid 

This is a book full of 
interest and value lor 
Teachers, Students, 
and others who desire 
to impart or obtain a 
practical knowledge of 
Physics, i his splendid 
work gives young and 
old something worthy 
of thought. It has in- 
fluenced thousands of 
men in the choice of a 
career. It will give any- 
one, young or old, in- 
formation that will en- 
able him to compre- 
hend the great im- 
provements of tLe day. 
It furnishes sugges- 
tions for h»urs of in- 
structive recreation. 

Send for large Illustrated Circular 
and complete Table of Contents. 

MUNN & CO., Publishers, 

Office Of the SCIENTIFIC AMERICAN. 
361 BROADWAY, NEW YORK. 




Water purifying apparatus, W. M. Deutscb 

Water supply, apparatus for regulating, J. A. 

Serrel 

Wave power accumulator, R. S. Lawrence 

Weatherstrip. R. .I. I>;ivis 

Weaving runs, etc., strand or rope for, C. E. 

Mead 

Weigher, automatic, J. I J. Sehuman.. 

Wheel. See Vehicle wheel. 

Wheel flange, adjustable. II. Katie 

Whist board, duplicate, W. Clarke 

Windmill stroke regulator, E. K. .Nichols 

Wire cutter. G. J.eask 

Wire streieber and gripping device, W. S. Brown, 

Wool washing machine, VV. MeNaught 

Wool washing machine. MeNaught <fc Hawkins. . . 

Wrecking apparatus, E. Niehofl' 

Wrench, E. R. Allen 
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DESIGNS. 

Kelt body. C. G. Pflngsten 32,7(17 

Rook mark, H. L. Conger :i2,731 

Box wrapper or covering blank, P. S. Smith 32.740 

Broiler, WO. Van Wie 32.755 

Button, M. I). Shipman 32,719 to 32,724 

Churn operating mechanism, supporting standard 

and frame for, T. K. Tierney 32,759 

Display frame for children's clothing, Smith & 

Wertheimer 32,7(12 

Engine frame, J. C. Speirs 32,749 

Feed bag support. V. E. Kampmeyer 32.74S 

Fruit jar. A. Smelker 32.75" 

Game board. A. W. G. Aldridge 32.7ti8 

Game board. E. L. Williams.. 32.7H'.) 

Heel, shoe, H. B. Haigh 32,765 

Hook. bat. H. P. Hart 32.7*3 

Indicator frame, G. K. Pearson 32,739 

Insulator. F. M. 1 ,oeke 32,741 

Lamp fixture, W. H. lrby 32.738 

Match box bol *er. K. .1. Gressly 32.734, 32,735 

Match box bolder base. F. J. Gressly 32,73k, 32,737 

Mayonnaise mixer body, R. J. Christy M2.758 

M irror frame. R. Mueller 32.733 

Newspaper holder. J. I. Wile 32.7(il 

Oven, G. H. Holden 32,751 

Pan, bread baking. F. Hubert 32.75(1 

Pen. stub, T. H. Burdsall 32,73t 

Pencil, A. J. Bacon 32.728 

Pencil, J. T. Pinnell 32,729 

Picture frame, O. T. Kniper 32.732 

Sash fastener lever. U. M. Hubbard 32,745 

Seat back handle. C. \V. H. Frederick 32,746 

Sink leg. J. Caesar 32.76i 

Skirt banger. M. A. Ileimann 32,7(14 

Sole. shoe. F. P. MaynarH 32,766 

Spoon, li. Casielberg 32,725 

Spoon, J. 1,. Torrey 32.726 

Spoons, forks, etc.. handle for, G. I>. Crowell, Jr.. 32.727 

Stove. G. H. Holden 32,754 

Stove, gas, L. Kaon 32,752. 32.753 

Suppository tablet. W. E. Kimmell 32.718 

Thill coupling. C. C. Bradley 32,747 

Ventilator or chimney cap. W. M. Reynolds 32.75* 

Whip load, Pomerov & Van Deusen 32.742 

Wrench member, pipe, J. L. Williams 32.743 

Wrench, spoke, L. M. Cabana 32,744 



TRADE MARKS. 

Apparel, certain named wearing, H. B. Claflin 

Company 34,702 

Bakery products and confectionery, certain 

named, Purity Candy Company 34,716 

Baking powder, P. B. Hunt 34,717 

Boots and sboes and leather for same, Rice and 

Hutcbins 34,703 

Boots, sboes. and leather, Dressings and polishes 

for, A. Morris 34,714 

Cigars, Norwood Cigar Company 34,715 

Corsets, Warner Brothers Company 34,701 

Corundum and emery wheels, Seranton Corun- 
dum and Emery Wheel Companv 34.721 

Doll patterns, fabric, Art Fabric Company 34,728 

Drill rods and drawn wire, polished. Globe Wire 

Company 34,722 

Elevators, passenger, C. D. Seeberger 34,724 

Fire extinguishers, chemical. W. H. Beck 34,725 

Game, certain named, C. A. Van Horn 34,698 

Hair destroyer. J. B. Butcher 34,710 

Identifying devices, certain named, H. P. 

Hushes 34.699 

Ladders, step. Fellows & Company 34,723 

Medical compounds, certain named, Benno, Jafl'e 

& Barmstaedter 34,706 

Medicinal ointments for human use, Kelpion 

Company 34,727 

Medicinal preparation, certain tonic, F. W. Cook, 

Jr 31.705 

Medicines, certain named, J. C. Evans 34.708 

Mole destroyer, J. B. Butcher 34.711 

Paint, dry earth. F. S. De Ronde 34.718 

Pens. C. Howard Hunt Pen Manufacturing Corn- 
pan y 34,691 to 34,697 

Pills. G. 1. Rochelle 34,704 

Remedy for a certain named disease, B. Siegfried. 34.707 
Remedy for certain named diseases, A. Loeher.... 34.709 

Roofing paper, F. W. Bird & Son 34,720 

Roofs, certain named material for protecting, F. 

W. Bird& Son 34,719 

Sauce, table, B. Trappey 34,726 

Soap, laundry, C. A. Martin 34,713 

Sporting goods, certain named, E. K. Tryon, Jr. 

& Company. 34.700 

Toilet articles, certain named, U-se-a Hair Dryer 

Company 34.712 



LABELS. 

Burnett Avenue Pharmacy," for ice cream, Bur- 
nett Avenue Pharmacy 7,589 

Burnsum," for a deoderizer for kerosene oil, A. 
Leeson 7,592 

'Clover Powders," for headache and neuralgia 

powders, I,. G. B. Erb 7,582 

'Clubland," for Scotch whisky, Morten & Com- 
pany 7,576 

' D. Beatty's Mushroomed Pepper Meat Spice," 

for spices, D. Beatty 7.587 

1 Dandrine." for a hair tonic, W. E. Ogden 7.583 

'Doctor Keyes' Asthma Cure," for a medicine, 

Martin & Tafft 7,581 

' Fig Chewing Gum," for chewing gum, Briggs & 

Hawkins 7,590 

'Fisher's Fly and Bug Exterminator," for an in- 
secticide. H. Fisher 7,591 

' Free I^abor," for brooms, Merkle-Wiley Broom 

Company 7,595 

'G.J. Johnson Cigar Co.'s Exemplar 5c. Cigar," 

for cigars, G. J. Johnson Cigar Company 7,573 

Gov. Goebel," for cigars, Eminence Cigar Com- 
pany 7,572 

'Hero Soap," for soap. National Soap Works 7,594 

' La Adagio," for cigars. B. I. yon 7,575 

' Magnetic Magnesia, Natural Mineral Table 
Water," for table water, Magnetic Magnesia 
Well Company 7,579 

' Mohawk Indian Vegetable Remedies," for a 

medicine, W. Peate 7,580 

1 N. P. U.," for cigars, American Lithographic 

Company 7,571 

'Pim-#Ia Salad," for salad, Seville Packing Com- 
pany 7.585, 7,586 

' Qu Inn's Alpha Shoe Polish," for shoe polish, K. 

J. Quihn & Company 7,593 

'Royal Bass." for cigars, American Lithographic 

Company 7,570 

' Ruby Star," for cigars. G. A. Kent & Company... 7*574 

*Salvitse," for effervescent salts. W. F. Grier 7,579 

'Schumann Piano," for pianos, Schumann Piano 

Company 7,597 

' Smith's A nti Curl," for a preparation for the 

hair and scalp, J. R. Smith.. 7,584 

'Stronger Perfection Liquid Food." for liquid 

food, W. J. Guernsey 7,588 

'The Dore," for billiard and pool tables, W. Dorr. 7,596 

'Tunnel Pure Rye," for whisky, Flegenheimer 

Brothers 7,577 



PRINTS. 

'* Egyptian Deities." for cigarettes, S. Anargyrog 228 

"Polar Regions Made Tropical by the Stanton 
Seimless Warm Air Generators," for heaters, 
. Stanton Heater Company 227 




Daus' "Tip Top" Duplicator 



103 SHARP AND DISTINCT COPIES IN BLACK 
FROM PEN AND 50 COPIES FROM TYPEWRITER 



NO 



WASHING, INO PRINTERS' INK, NO STENCIL 

PRICE, COMPLETE, $5.00 

SEXT ON TEN DAYS' TRIAL TO RESPONSIBLE PARTIES 

The Felix F. Daus Duplicator Co. (inc.), I to 5 Hanover St., NewYork 




IDnJAl. Mfcti. 



IF YOU SHOOT A RIFLE 

Ptstol or Shntaun, vou'll makea Bulls 
Eye by sending three 2c. stumps for 
the Ideal Band-book 'A," 126 pages 
FKEE. The latest Encyclopedia of 
Arms, Poivderx, Sltvt and Mullets. Men- 
tion Scientific American. Address 
CO., NEW HAV1CN, C.NN.. U. S. A. 



The " Wolverine " Three 
Cylinder Gasoline Ma- 
rine Engine. 

The only reversing anil self- 
starting* gasoline engine on 
the market. Lightest, engine 
for the power l.nilt. Practi- 
cally no vibration. Absolute- 
ly silfe. Single, double and 
triple marine and stationary 
motors from % to 30 II. P. 

WOLVERINE 

MOTOR WORKS, 
Grand Rapids, Mich. 





THE IMPROVED 

MARINE ENCINE 



We are the oldest builders and 
guarantee superiority. Two cy- 
linders in one easting. Occupies 
less space and weighs less for its 
power than any engine 
made. Can be used wher- 
ever power i« required. 
Either stationary or ma- 
rine. No Are, no heat, no 
smoke. No licensed engin- 
eer required. Sendfor cat. 
SINTZ GAS ENGINE CO., Grand Rapids, Mich., U.S.A. 



ClfCDV BOY WantsaTModel YachtHulI. Ci 

LlLlil lar free. Gram Bros., Mfrs., Westfield, Hi 



ICE 



MACHINES, CorliNM Engines. Brewers' 
ami Bottlers' Machinery. THIS VILTKH 
MFG. CO., 899 Clinton Street, Milwaukee. Wis. 



TURBINES 



VW Wend for Circular "M." 

JAS. LEFJFEL & CO. 

Springfield, Ohio, 17. S. A. 



Most durable, convenient Metal Workers' Crayon is 
made by D. M. Stkwabd Mfg. Co., Chattanooga, Tenn. 



TYPE WHEELS. MODELS ^EXPERIMENTAL WORK.SMALLTillKHIKm 
| NO VELTIES & ETC. NEW VOgg STEHC1L WORKS 100 NASSAU ST NT. 



INVENTIONS PERFECTED. 

Accurate Model and Tool Work. Write lor Circular. 
PARSELL & WEED, 129-131 West 31st St.. New York. 



$75 



Monthand Expenses; no experience 

needed; position permanent; self -seller, 
Peask Mpg. Co.,Stat'nlO.Clncinnati 1 O. 



GAS and GASOLINE 
ENGHNES. 

Using Natural Gas, 
f'oal Gas, Producer 
Gas, and Gasoline di- 
rect from the tank. 
Ito40 H. P.. actual. 
The Springfield 

Gas Engine Co. 
21 W. Washington St 

Springfield, O. 




Are You Going to Buy an Automobile ? 

You should first subscribe for 

the original owners' and users' 

paper. 

Monthly $l a year, 10c. a copy. 



C^"" 1*-' Nassau St., N.Y. I 



Cnp QAI C ~ A very successful Acetylene Patent 
rUli OnLbi perfected at great expense. 

Box 3£9, Woodstock, Ontario, Canada. 



D'AMOUR & LITTLEDALE MACHINE CO. 

130 WORTH ST.. INE.W YORK. 



.11 uke Lionels of Any Machine to Order. 



MEDIUM-SIZED AUTOMATIC 

or similar machinery built to order. Our facilities and 
experience in this line are exceptionally advantageous. 
We invite correspondence from inventors of mechani- 
cal dev.ces. OTT. MEKGENTHALER COMPANY, 
Incorporated, Baltimore, Md. 



[ifMillL'Ifll'MLUi 



WATER MOTORS 

BACKUS WATER MOTOR CO. NEWARK N. J. 0. S A . 



Copyrights For Sale. American and British, on 
Perpetual Calendar giving the week-days of any month. 
Dominical Letter, Golden Number, Epact, Dates of 
Movable Feasts and of New and Full Moon for any year. 
A. KIRKGAARD, 1325 Race Street, Denver, Colo. 

WANTED.— A thoroughly competent pattern-maker, 
one who is a good draughtsman, experienced in the 
manufacture of Cast Iron Heating Boilers, and who can 
handle men. A. R. C, Box 7T3, New York. 



FOOS 



GAS AND GASOLINE ENGINES h^Vo^c,-. 

Adapted for all power purposes. 

Largest exclusive Gas Engine Factory in America. Established 18S7. 

Engines In stock for quick delivery in all principal cities. 

Send for Illustrated Catalogue No. 5. 

THE FOOS GAS ENGINE CO., Station A, Springfield, Ohio. 




50 YEARS' 

EXPERIENCE 



A printed oopv of the specification and drawing of 
any patent in the foregoing list, or any patent in print 
issued since 1563. will be furnished from this office for 
10 cents. In ordering please state the name and number 
of the patent desired, and remit to Munn & Co.. 361 
Broadway, New York. Special rates will be given where 
a large number of copies are desired at one time. 

Canadian parents may now be obtained by the in- 
ventors for any of the inventions named in the fore- 
foing list, provided they are simple, at a cost of $45 each, 
f complicated toe coBt will be a little more. For full 
instructions address Munn & Co., 361 Broadway, New j 
York, other foreign patents) mar atoo *» obtained. 




rade Marks 
Designs 
Copyrights &c. 

Anvone send lug a sketch and description may 
quickly ascertain our opinion free whether an 
invention is probably patentable. Communica- 
tions strictly confidential. Handbook on Patents 
sent free. Oldest agency for securing patents. 

Patents taken through Munn & Co. receive 
special notice, without charge, in the 

Scientific American. 

A handsomely illustrated weekly. Largest cir- 
culation of any scientific journal. Terms, $3 a 
year ; four months, $1. Sold by all newsdealers. 

MUNN & Co. 361 Br » ad »^ New York 

Branch Office. 625 F St.. Washington, D. C. 



NOVELTIES & PATENTED ARTICLES 

Manufactured by Contract. Punching Dies, Special Ma- 
chinery. E. Konigslow & Bro., 181 8eneeaSt.,Cieveland,0. 



D. L.HOLDEN 
. 1336 Beach St. Philadelphia Pa. 

Regealed ICE MACHINES 

5EE FIRST PAQE SCIENTIFIC AMERICAN SEPT. 2. 1899. 



Experienced Draughtsman wanted on Mill Machinery 
and Machine Tools. Permahentemployment assured to 
rapid and accurate draughtsman. Bethlehem Steel Co., 
South Bethlehem, Penn. 

Experimental & Model Work 

C'ir. & advice free. Wm. Gardam & Son.45-51 Rose St.,N. Y . 

GRIN DING MILLS Bopardua Patent "uni- 
versal Eccentric Mill. Address J. s. & <;. F. ^ I M 1 - 
HON, 8S Rodney Street. Brooklyn, N. Y. 



Leading American Manufacturers 



__nd Produce Exporters wishing to take up the 
German market are oflered excellent opportunity for 
appointing general agents in H unib urg by apply ing to 
H. H. 3497, care of Rudolf IHosse, Hmnl 
First class references asked and given. 



burg. 



rnn oai r— Patent right of heating apparatus at 
rUn OHLu moderate price. Can be cheaply con- 
structed and takes the place of modern heaters. 

OTTO HANSEN, 1652 N. 62d Street, Chicago. 




PRINT 

YOUR 

OWN 

CARDS, etc. 

rcular or small Newspaper Press 
_18. Typesetting easy. Monev 
maker or saver. Send stamp for catalogue, presses, type, 
paper, etc. THE PRESS CO., Meridcn, Conn! 



$5 PRESS §i r r 



LIGHT MANUFACTURING &. KSJ2JS"? ' h r ,Trc 

A-5HIE.TMLTALSTAMPINC- PUNGnLO & DltO. 
UTOMOBILESanoPARTScor same. 
spicial machinery. inquiries solicited 
Otto konigslow- 45 Michigan stcllveland.o. 



READY SHORTLY. 



Gas Engine 



Construction 



MORAN FLEXIBLE JOINT 

for Steam, Air or liquids. 

Made in all sizes to stand any desired 

pressure. 
Moran Flexible Steam Joint Co., Inc'd 
147 Third Street, Lottisvilt.e, Ky. 





Who desire to better their condition by 
changing location, would do well to corre- 
spond with 

E. E. NAYL0R, Sec. Board of Trade, Delaware, 0. 



By HENRY V. A. PARSELL. Jr., Kern. A. I. Elec. Eng., 

and ARTHUR J. WEED, M. E. 

PROFUSELY ILLUSTRATED. 

Price, $2.50, postpaid. 

This book treats of the subject more from the stand- 
point of practice than that of theory. The principles of 
operation »f Gas Engines are clearly and simplv de- 
scribed, and then the actual construction of ahalf-norse 
power engine is taken up. 

First come directions for making the patterns ; this is 
followed by all the details of tbe mechanical operations 
of finishing up and fitting, the castings. It is pr«fuselv 
illustrated with beautiful engravings of the actual work 
in progress, showing tbe modes ot chucking, turning, 
boring and finishing the parts in tbe lathe, and also 
plainly showing tbe lining up and erection of the engine. 

Dimensioned working; drawings give clearly 
the sizes and forms of the various details. 

Tbe entire engine, with the exception of the fly- 
wheels, is designed to be made on a simple eight-inch 
lathe, with slide rests. 

The honk closes with a chapter on American practice 
in Gas Kngine design and gives simple rules so that any- 
one can figure out tbe dlmentions of similar engines of 
other powers. 

Every illustration in this book i» new- and 
original, having been made expressly for this 
work- Large Svo. About 300 pages. 
tt^ Send for Circular of Contents. 

MUNN & GO., Publishers, 

SCIENTIFIC AMERICAN OFFICE, 
361 Broadway, NEW YORK. 




Prices $160 and up. Send tor Catalogue 



Stock Sizes 14 to 32 foot. 
Safe, Reliable and fnlly guaranteed. 

PIERCE ENGINE CO., 17 N. 17th Street, Racine, Wlj 
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June 9, 1900. 




INSPECTIONS! 



sa 



AND 

INSURANCE 
AGAINST- LOSS 

OR. 

DAMAGE 

TO 

PROPERTY 

AND 

LOSS OF- LIFE 

AND 

iiuurar 

TO-PERSONS 
CAUSEDBV 



STIMBOIlffiEXPLOSIOTiS 

J./H- Allen •President V-BTIunkldi- Vice President 

J-B-PlERCE^SECSmRY T*AlXD«-2eViCEPRESlD£NT _ 
LABRAINERD. TREAS. Lr,MlDDLEBROOK,ASgTStal ' 



IT'S CHEAPER 
THAN AHORSE 




Price $1,200. 



There is no feed- 
ing, no stabling, no 
groom, no driver, 
no veterinary sur- 
geon, no other ex- 
pense needed for a 

WINTON 
MOTOR 
CARRIAGE 

You can operate it 
yourself and regu- 
late the speed at 



No Agents, 

will. No dirt, no danger, no " bolting,' ' no sickness. It 
costs only when in use, and then only one-half cent a 
mile. Try one. Hydro-carbon system. 

THE WINTON MOTOR CARRIAGE CO., Cleveland, Ohio. 

Eastern Department, 120 Broadway, New York City. 



■&SB i ■££"- 








Up Hill, ^&* 


Down Hill, or 


mi W rr lmB 


On the Level 

The Superiority 


of the 


: HHf\ ^fesd 


Columbia 


^V7H\ IlimX'iX Xm 


Baval-Gtir 


EJI/Id 


Chainless 


Bm™| k *PS jfP 


Is Apparent. 


New Models 




$75 

Columbia Bicycles 




HOME OFFICE, 




HARTroRD.CT. 


. . _ ■ 



COMSTOCK'S 

TWIN CYLINDER AIR PUMP 

A pressure blower pro- 
r'uclnjjf Tank Air pres- 
sure ot 50 lbs. perttq. in. 

Indispensable with small 
forges, furnaces, brazers, etc., 
nr for filling Rubber Tires. 

Will supply two of our Stand- 
ard Gas Furnaces or Bicycle 
Braze rs — runs all day without 
he.it in c, against 10 lbs. pressure, 

Standard Gas Forge 
and Rrazer for Shops or 
Tool-Room— essentially, Bnn- 
kd burners, flames meeting in 
center of muffle, 1tx7x9 inches 
inside. Superior to bench forge. 
No smoke or smell. Tiles re- 
placeable. Pump, $12.50. Furnace, $11.00. Floo 
Stand for Air Pump, $1.50. Boxing and Cart: 
• 1.00. Complete as shown, $35.00. Send 
Circu lar. 

A. S. COMSTOCK, 
71 W. Jackson Boulevard, Chicago 




BICYCLE TIRE REPAIRING. — THE 

Mending of Single Tube Tires. — A practical ar icle illus- 
trating the method of inserting patches and plugs with 
pliers and pluggers, together with rubber band plugging 
and the use #>f puncture bands- '.(illustrations. Con- 
tained in Supplement I tiki* Price II cents. For 
sale bv Munn & Co. and all newsdealers. 



CYCLE! 



HUB 

BRAKE 



,1-a^-T WITHTHI5 U1\M1\1. 

YOU RIDE 5 0.MILE1S 
II BUT PEDAL ONLY 3 5. 



OVER 100,000 IN USE. 



EASILY PUT ON. 
AND RELIABLE. 



HAS PROVED PERFECT 
FULLY GUARANTEED. 



Coasting becomes so safe and easy you do it 
e\ery chance you get. Your i*eet on the pedals 
gives perfect control of the wheel. Ladies' skirts 
keep down when coasting. You can adjust it to 
any make of cycle. 

Our Acetylene Bicycle Lamp is superior in 
construction to any made. 

Illustrated pamphlet giving detailed information 

regarding Brake and Lamp, sent on application. 



ECLIPSE BICYCLE CO. 

Box X, ELniRA, N. 



Y. 



WALTHAM WATCHES 

The best and most reliable time 
keepers made in this country or in 
any other. 

"Riverside " trade-mark. Movement is jeweled through- 
out ivith rubies and sapphires. For sale by all dealers. 



3ttv»V»V»SVAArV>.V»V.V»W.*»*VSV^rV^VVV! 



Ladies* Watches 

All styles and sizes are shown in 

our Blue Book— Copy Free. 
New England Watch Company, 

S7 Maiden Lane, New York. 
149 Stale Street, Chicago. 

BLUE-BOOK 



Money. 



All vaneciesat lowest prices. Heat Railroad 

Track and Wagon or t*toeb Scales made. 

Also 1000 useful articles, including Sates 

' Sewing Machines, Bicycles, Tools, etc. Savo 

Lists Free. Chicago scale Co., Chicago. 111. 



ASBE 
FIRE- FELT 

PURE ASBESTOS 
REPLETE WITH AIR CELLS 
STRONG. LIGHT. FLEXI 



I MADE IN SECTION 
| FIT STANDARD PIPE 

N.W.JON IN! 

■ NEW YORK-CHICAGO PHJ 
MAKE 

J ASBESTOS MATERIALS. 
I ROOFING MATERIALS. 



STOS 

COVERINGS! 

ABSOLUTELY FIRE PR00FI 
PERFECT N0N CONDUCTORS,! 



THREE FEET LONG. 
h INCH TO 16 INCHES. 

5 M'F'O CO. 

.ADELPHIA . BOSTON ■ 

9 OF 

LIQUID PAINTS & STAINS. 

ELECTRICAL MATERIALS. 



MRlNDlFt 



>FRtlAfiURF4KS 

FHBE5IY& Ij^mimm 



U.S. 



THE ONLY STORAGE BATTERY 

THAT IS 

KEPT IN STOCK 

BY 

ELECTRICAL SUPPLY HOUSES. 

Circular by mail. 

UNITED STATES BATTERY CO., 253 Broadway, New York. 

Branch; 9 Cornhill, Boston. 




2% Volts 



GE SMALL MOTORS 




for driving small printing presses, 
lathes and die punching machines, 
refrigerating machines and bottle 
washers. 



GENERAL ELECTRIC CO., General office, Schenectady, N.Y, 



Automobile Patents 
exploitation Company. 

FNDE It TAKES :-The manufacture of Automobiles 
and Motor-Cycles. The examination 01' Automo- 
bile patents. To enlibtcapitaliorlbedevelopment 
of inventions. 

FUHNISHEf'*:— Specialists to make thorough exami- 
nations »' patents. Experts to test motors and 
autofaebiles. Opportunities to inventors to present 
properly their propositions to concerns willing to 
consider and to undertake the same. 

PURt! HA8ES :— All meritorious patents, licenses and 
inventions relating to motor -cycles, motors, gears, 
automobiles and their parts. 

Automobile Patents Exploitation Company, 

F. B. Hyde, Secretary. 

27 William Street, New York, N. Y. 



CHARTER Gasoline Engine 

ANY PLACE 
BY ANYONE 
FOR ANY PURPOSE 

Stationnries. Portables, 
Engines and Pumps. 

B3T" State your Power Needs. 

CHARTER GAS ENGINE CO., Box 148, STERLING, ILL. 




'SECCOTINEVvfSi 

NEVER LETS GO. 




-ISA YOUR DEALER OR SEND 159 FOR SAMPLE TUBE TO 

5ECC0TINE CO. 396 BROADWAY, NEW YORK. 



SAVAGE Hammerless Magazine Rifle 



SMOKELESS 

.303 CAL. 




Point Blank Range for Hunting. 

The Only Hammerless Repeating Rifle. 



The most reliable and safest rifle ever 
manufactured. Shoots six different cart- 
ridges adapted for large and small game, 

t&~ Write for Descriptive Catalogue A. 

SAVAGE ARMS CO. 

UTICA, NEW YORK, U. S. A. 




SINCLE, 
TANDEM, 
TRIPLET 

and QUAD. 



"D.& J." HANGERS 

Absolutely the Best and Lightest. 

Bearings are Accurately Ground. 
PARK CITY MKG. CO. 

INCORPORATED, 

75 JACKSON BOULEVARD, CHICAGO. 




CRESCENT 

BeveI=Gear 

CHAINLESS 

Bicycles 

The running parts are thoroughly protect- 
ed. The gear shaft is very strong and rigid, 
and, barring accidents, cannot get out of 
alignment. Felt washers are inserted at all 
points where it is possible for dust or dirt 
to enter. 

The Bevel-Gear Chainless is the acme of 
perfection in bicycle construction, compris- 
ing all the desirable features of the best 
chain models, and surpassing them at every 
point of comparison. It leads in hill-climb- 
ing because the power is applied with only 
positive results. Send for Catalogue. 

Chainless Models $50, $60 

Chain Models $25, $26, $30, $35 



The Crescent 



Bicycle, 

501 Wells Street, Chicago. 
36 Warren Street, New York. 



i What' 
Your 

Opinion • 
about the 
President 

There can be but one opinion about the Presi- 
dent Suspender. It is trie easiest, freest, moat 
comfortaDle suspender in the world. Try them. 

$1500.00 For Tour Estimate. 
$1,500 in prizes will be distributed among pur- 
chasers of the President Suspender for nearest 
estimates on forthcoming presidential election. 
Sold 5U cts. everywhere. Full information with 
1 each suspender, or direct from us. 

The C. A. Edgarton Mfg. Co., Box 232, Shirley, Mass. 



Eastman Kodak Co.'s 

BROWNIE 
CAMERA'S 



$1.00: 




Make pictures 2# x 2^ 
inches. Load in Daylight 
with our six exposure film 
cartridges and are so 
simple they can be easily 

OPERATED BY 
ANY SCHOOL 
BOY OR GIRL. 

Fitted with fine Meniscus 
lenses and our improved 
rotary shutters for snap shots or time exposures. 
Strongly made, covered with imitation leather, have 
nickeled fittings and produce the best results. 

Brownie Camern, for 2% x 2 l A pictures, ... $1.00 
Tmnv.part-iit.Film Cartridge, exposures, 1]{ X -!%■, • .11 

Brownie Developing and Printing •utflt, - - .75 

THE BROWNIE. CAMERA CLUB. 

Every boy and girl under sixteen years of age 
should join the Brownib Camera Club. Fifty 
Kodaks, valued at over $500.00, will be given to 
members of the club as prizes for the best pictures 
made with the Brownie Camerasand every member 
of the club will be given a copy of our Photographic 
Art Brochure. No initiation fees or dues if you own 
a Brownie. Ask your dealer or write us for a 
Brownie Camera 
Club Constitution. 

EASTMAN 

KODAK CO. 
Rochester ( N.Y* 



Send a dollar to your local 
Kodak dealer for a Brownie 
Camera. J/ there is no Kodak 
dealer in your town, seitd us 
a dollar and -we will skip the 
r promptly. 
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I TRADE MARK 

EGAMOI 



D" 



ALUMINUM PAINT. 

Latest application of Aluminum. Looks like Frosted 
Silver. Washable. Unt&raiBhable, Water, Oil and 
Weatherproof. Durable, Easily Applied. Bicycles, 
Yachts, Radiators, Pipes, Metal Work, Machinery. Dy- 
namos, Motors. Apparatus, Arc Lamps, Sockets. Brack- 
ets, Cars, Stations, General Decoration, etc. Sample 
bottle, by mail, for 25 cents. 
THE AMERICAN PEGAM0I0 CO., 339 B'way, New York. 



ACETYLENE BURNERS. 

We have the largest and best equipped factory in the 
world for making genuine steatite Acetylene Gas burn- 
erg. Correct scientific principle. Quality and workman- 
ship guaranteed. 
STATE LINE TALC CO., Chattanooga, Tenn., U.S.A. 



IFSSOP'S STEEL th b e e u /t ry 

U 1 -^ FOR TOOLS, SAWS ETC. 

W! JESSOP A SONS L'S 91 JOHN ST NEW YORK 



